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Article  I. 


AccQfimt  of  the  Improvements  tn  Physical  Science  during  the  Year 
1815.    By  Thomas  Thomson,  M.D.  F.R.S. 

JLHE  following  account  will  be  much  less  complete  than  I  could 
'iiave  wished;  but  I  was  prevented  by  illness  from  commencing  it 
till  within  three  weeks  of  the  period  at  which  it  was  to  be  sent  to 
the  press.  I  was  unable,  in  consequence,  to  peruscxthe  vast  number 
of  papers  and  books  which  it  was  requisite  to  read  (above  200  ia 
number)  with  that  attention  which  would  have  been  necessary  in 
order  to  give  a  complete  account  of-*  their  contents.  I  have,  how- 
ever, endeavoured  to  do  as  much  justice  to  the  subject  as  the  short- 
ness of  the  time  would  allow. 

I.  MATHEMATICS. 

The  observations  of  Professor  Christison  on  the  nature  of  fluxions 
{Annals  of  Philosophy^  vol.  v.  p.  328,  voL  vi.  p.  178,  420,)  will  be 
read  with  interest  by  all  those  who  wish  to  understand  the  meta- 
physics of  this  branch  of  mathematics,  and  to  be  satisfied  of  the 
accuracy  of  the  calculus. 

Only  one  mathematical  paper  has  been  published  in  the  Philoso- 
phical Transactions  for  1815,  namely,  an  Essay  towards  the  Cal- 
culus of  Functions,  by  C.  Babbage,  Esq.  The  term  function  has 
long  been  used  in  analysis  for  the  purpose  of  denoting  the  result  of 
every  operation  that  can  be  performed  on  quantity.  The  author  of 
this  curious  and  important  paper  first  explains  the  notation  which  he 
nia^es  use  of,  and  the  various  orders  of  functions  which  may  occur. 
He  then  solves  20  di£ferent  problems,  and  shows  their  applicatioa 
to  the  solution  of  various  interesting  questions. 

Vol.  VII.  N^  h  A 


^  Improvemenls  in  Physical  Science  [Jam, 

■  II.   ASTRONOMY. 

K    Three  astronomical  papers  have  been  published  in  the  Philoso- 
phical Transactions  for  1815. 

1.  A  memoir  by  Dr.  Herscbel  on  tlie  Satellites  of  the  Georgian 
Planet.  It  couiaius  an  immense  collection  of  observationsj 
tinued  from  17^7  to  ISIO.  The  existence  of  two  satellites  has  beea 
eijtablishcd  completely  ;  the  first  of  which  performs  a  synodical  re- 
volution about  the  planet  in  8*  IC"  56'  S"2" ;  the  second,  in  13* 
1 1''  S'  5iJ".  He  has  rendered  it  probable  that  there  exists  a  satel- 
lite nearer  the  planet  than  either  of  these  two,  and  that  there  are 
likewise  several  exterior  satellites.  But  the  e.ttreme  remoteness  of 
this  planet  renders  the  determination  of  these  points  exceedingly 
difficult. 

2.  A  Memoir  on  the  Dispersive  Power  of  the  Atmosphere,  and 
its  Eilect  on  Astronomical  Observations,  by  Mr.  Stephen  Lee.  The 
author  observes  that  stars  of  different  colours  must  be  diflerently 
refracted,  and  that  ihe  apparent  altitude  of  the  sun  must  vary 
according  to  the  colour  of  the  dark  glass  through  which  he  is  viewed. 
That  the  fixed  stars  differ  from  each  other  in  respect  to  the  compo- 
sition of  their  light  is  evident  to  the  naked  eye ;  but  this  difference 
becomes  still  more  perceptible  when  they  are  viewed  through  a 
prism  properly  adapted  to  the  eye-piece  of  a  reflecting  telescope. 
The  planets  also  differ  much  from  each  other  in  this  respect.  These 
considerations  inducing  Mr.  I^ee  to  suspect  that  the  dispersive  power 
of  the  atmosphere  must  be  sufficient  in  many  cases  to  produce  con- 
siderable effect  on  astronomical  observations,  he  made  a  set  of 
observations  on  the  diameter  of  the  planet  Mars  while  in  opposition 
in  1813.  From  a  great  number  of  observations,  he  found  that  the 
deviation  of  the  estremc  rays  of  light  was  between  -^  and  -^  part 
of  the  total  refraction.  Mr.  Lee  conceives  that  the  disagreement 
between  the  latitude  of  a  place  deduced  from  observations  of  cir- 
cumpolar  stars,  and  from  observations  of  the  sun,  may  be  traced  to 
the  use  of  dark  glasses.  To  a  similar  cause  he  ascribes  some  other 
discordances  in  astronomicul  observations. 

3.  Determination  of  the  North  Polar  Distances,  and  proper  Mo- 
tions of  30  fixed  Stars,  by  the  Astronomer  Royal.  The  table  of  the 
north  polar  distances  of  these  stars  laid  before  the  Royal  Society  in 
1813  was  so  accurate,  that  Mr.  Pond  found  no  occasion,  from  his 
subsequent  observations,  to  make  a  greater  alteration  in  any  of  them 
than  -jL  of  a  second.  By  comparing  his  own  catalogue  with  that  of 
Dr.  Bradley  in  175G,  he  has  ascertained  the  proper  motions  of  the 
stars  during  a  period  of  58  years.  The  annual  proper  motion  of  t1 
Pole  Star  is  —  O-OS/" ;  that  of  g  Ursffi  Minoris,  +  0*1" 

III.  ACOUSTICS. 

Some  objections  to  Dalton's  theory  of  gases  have  been  started  ni 
Germany.  The  most  important  of  these  is,  that  if  the  gases  are  not 
clastic  to  each  otherj  every  sound  ought  to  be  repeated  four  times. 
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as  we  live  in  an  atmosphere  composed  of  four  elastic  fluids ;  or 
supposing  the  effect  of  the  carbonic  acid  gas  and  the  vapour  of 
water  to  be  insensible^  still  every  sound  ought  to  be  repeated  at 
least  twice  by  the  azotic  and  oxygen  atmospheres.  As  this  never 
happens,  it  is  concluded  that  these  two  gases  are  elastic  to  each 
other.  This  objection  having  been  considered  long  ago,  it  is  need- 
less to  resume  the  subject  here. 

The  distance  at  which  sounds  may  be  heard  is  much  greater  than 
is  generally  imagined.  Dr.  Derham  informs  us,  on  the  authority 
of  S.  Averrani,  that  at  the  siege  of  Messina  the  report  of  the  guns 
was  heard  at  Augusta  and  Syracuse,  almost  100  Italian  miles  dis- 
tant ;  and  he  states  upon  his  own  authority  that  in  the  naval  engage- 
ment between  the  English  and  Dutch  which  took  place  in  1672  the 
report  of  their  guns  was  heard  upwards  of  200  miles  off,  as  far  as 
Shrewsbury  and  Wales.  (Phil.  Trans,  vol.  xxvi,  p.  2.  17O8.) 
Humboldt  mentions  the  reports  of  volcanoes  in  South  America 
heard  at  th^  distance  of  300  miles ;  and  Mr.  Monro,  a  British 
planter  in  Demerara,  informed  a  friend  of  mine,  on  whose  state- 
ment I  can  rely,  that  the  loud  explosions  which  took  place  from  the 
volcano  in  St.  Vincent's  were  heard  distinctly  at  Demerara.  Now 
this  is  a  distance  which  must  considerably  exceed  300  miles. 

IV.  OPTICS. 

The  various  experiments  that  have  been  made  by  different  philo- 
sophers to  determine  the  relative  quantities  of  light  which  proceed 
from  luminous  bodies  are  known,  I  presume,  to  most  of  my  readers. 
The  curious  results  obtained  by  Bouguer  and  Lan^ert,  the  photo- 
meter of  Count  Bumford,  and  of  Professor  Leslie,  deserve  to  be 
studied  and  understood  by  all  who  are  interested  in  such  pursuits. 
Lampadius  has  lately  proposed  a  new  photometer,  and  he  informs 
us  that  he  has  succeeded  in  making  his  instruments  agree  with  each 
other  as  accurately  as  different  thermometers  do.     His  photometer 
consists  essentially  in  a  tube  a  foot  long,  through  which  he  looks  at 
the  luminous  object.    At  the  extremity  of  the  tube  furthest  from 
the  eye  he  places  thin  shavings  of  horn  till  he  can  no  longer  distin-  , 
goish  the  luminous  object.    At  first  he  reckoned  the  degree  of  light 
given  out  by  the  luminous  body  by  tlie  number  of  shavings  of  horn 
necessary  to  intercept  it ;  but  as  instruments  constructed  on  such  a 
plan  could  not  be  comparable  with  each  other,  he  fell  upon  the 
following  method  to  graduate  his  photometer.  He  burns  phosphorus 
in  oxygen  gas,  and  ascertains  the  thickness  of  horn  shavings  neces- 
sary to  intercept  the  light;  and  he  contrives,  by  means  of  a  screw 
and  a  ring,  to  pack  these  shavings  always  so  that  they  shall  occupy 
nearly  the  same  space.    This  space  He  divides  into  100  degrees. 
The  instrument,  thus  graduated,  serves  to  measure  the  light  emitted 
by  other  luminous  bodies.    The  defects  of  such  an  instrument  must 
be  apparent  to  every  person.    The  difference  in  the  transparency 
and  thickness  of  the  horn  shavings,  and  the  difficulty  of  packing 
them  so  that  they  shall  always  occupy  the  same  sye^ce,  uw^^vt^w^^t 
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the  inatrument  difticult  of  execution.  Nor  is  it  impossible  ibat  the 
polarization  or  n on- polarization  of  the  luminous  rays  according  to 
the  nature  of  the  surface  from  which  they  proceed  may  have  consi- 
derable influence  upon  the  quantity  of  light  capable  of  reaching  the 
eye  through  the  horn,  upon  which  the  value  of  the  instrument  as,  a 
photometer  totally  depends.  Lampadius  has  given  various  tables  of 
the  light  emitted  by  different  bodies  aa  measured  by  his  instrument. 
I  shall  transcribe  one,  by  way  of  specimen.  It  exhibits  the  light 
emitted  by  the  sky  in  a  clear  morning  on  the  IGth  of  February  at 
Freyberg.  The  photometer  was  directed  to  the  south-east  at  the 
height  of  45°  above  tlie  horizon. 
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....      1          40 

46 

50      
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«     20 

6     30 

From  this  table  we  see  that  the  twilight  began  an  hour  and  a  half 
before  sun- rise. 

But  the  greatest  additions  that  have  been  made  to  the  science  of 
optics  during  the  course  of  the  year  consist  in  the  investigations 
respecting  the  properties  of  different  bodies  as  far  as  the  polarization 
of  light  is  concerned.  The  principal  experimenters  on  this  subject 
have  been  Dr.  Brewster  and  M.  Biot.  Br.  Brewster  has  been  most 
indefatigable,  and  has  published,  during  the  course  of  1815,  no  less 
than  six  different  memoirs  on  the  subject ;  five  in  the  Philosophical 
Transactions  of  Ijondon,  and  one  in  the  Philosophical  Transactions 
of  Ediaburgb.  I  shall  first  notice  such  of  the  memoirs  of  Biot  as 
have  come  to  my  knowledge,  and  then  I  shall  give  an  account  of 
Dr.  Brewster's  discoveries. 

I ,  M.  Biot  discovered  that  the  tourmaline,  when  very  thin,  re- 
fracts doubly,  like  calcareous  spar;  but  when  in  thick  plates,  it 
refracts  .only  singly.  From  this  it  is  evident  that  in  this  mineral 
there  exist  two  distinct  causes  of  polarization ;  one  belonging  to  the 
crystalline  molecules  of  the  tourmahne,  the  other  depending  on  the 
plates  of  which  the  cryslal  is  composed.  The  first  acts  sensibly  only 
when  the  mineral  is  very  thin  j  the  second^  when  it  has  a  certain 
degree  of  thickness. 

M.  Biot  ascertained  likewise  that,  when  the  agate  is  very  thin,  it 
transmits  light  in  every  direction,  and  possesses  the  properties  of  a 
doubly  refracting  body.  The  laws  observed  by  Dr.  Brewster  re- 
ipecting  the  agate  hold  only  when  it  possesses  a  certain  degree  of 
thickness. 

S.  After  Malus  had  discovered  the  polarization  of  light,  when 
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reflected  from  the  surface  of  diaphanous  bodies^  he  examined  the 
metals^  and  found  that  polarization  was  not  produced  by  reflection 
from  them,  at  least  in  the  same  manner  as  from  diaphanous  bodies. 
But  Dr.  Brewster  afterwards  discovered  that,  when  a  ray  of  light 
already  polarized  is  reflected  several  times  from  the  surface  of  plates 
of  silver  or  gold,  it  is  modified  in  such  a  way  that,  when  analyzed 
by  means  of  a  prism  of  Iceland  spar,  it  divides  itself  into  two  diffe- 
rently coloured  pencils.  Biot,  on  repeating  the  experiment,  ob- 
served that  the  colours  of  the  pencils  were  precisely  the  same  with 
the  coloured  rings  observed  by  Newton.  These  observations  did  not 
coincide  with  those  of  Dr.  Brewster ;  but  upon  mentioning  the  sub- 
ject to  M.  Arago,  that  Gentleman  stated  that  he  had  obtained  re- 
sults similar  to  those  of  Dr.  Brewster,  and  furnished  Biot  with  a 
plate  of  silver  by  means  of  which  that  philosopher  was  enabled  to 
observe  similar  results.  Surprised  at  this  difference,  he  investigated 
the  subject  with  care,  and  found  that  the  phenomena  depended  on 
the  way  in  which  the  metallic  plate  had  been  polished.  There  are 
two  ways  of  polishing  metallic  plates ;  by  hammering  and  by  fric- 
tion. When  the  former  mode  is  followed,  the  phenomena  observed 
by  Biot  are  obtained  ;  when  the  latter,  the  phenomeim  observed  by 
Dr.  Brewster.  Biot  at  last  ascertained  that  a  metallic  surface 
polished  by  friction  produces  two  distinct  effects  upon  light.  It 
gives  to  a  part  of  the  incident  light  what  he  calls  moveable  polariza- 
trnij  the  same  which  is  produced  by  a  thin  crystallized  plate.  This 
occasions  the  series  of  coloured  rings  of  Newton.  It  gives  also  to 
the  white  incident  light  a  fixed  polarization  in  the  plane  of  inci- 
dence, the  same  as  is  produced  by  a  thick  crystalline  plate.  The 
first  of  these  polarizs^tions  is  only  sensible  in  particular  positions 
when  the  metallic  plate  is  polished  by  friction.  Hence  the  reason 
why  it  was  not  observed  by  Dr.  Brewster ;  but  it  is  strong  when  the . 
plate  is  polished  by  hammering,  and  accordingly  it  was  observed  by 
Biot. 

3.  M.  Biot  showed  long  ago  that  when  light  traverses  certain 
crystals,  the  repulsive  force  which  produces  the  extraordinary 
polarization  acts  with  more  intensity  on  the  violet  molecules  than 
on  the  blue,  more  on  the  blue  than  on  the  green,  and  so  on,  acting 
with  least  intensity  upon  the  red  ray.  It  is  natural  to  conclude  that 
the  extraordinary  refraction  acts  in  the  same  manner  on  the  mole- 
cules of  light,  since  it  is  intimately  connected  with  polarization. 
In  a  memoir  published  in  the  Annales  de  Chimie  for  June  last 
(voLxciv.  p.  281,)  he  has  shown  that  this  law  holds  with  respect  to 
Iceland  crystal,  and  indeed  all  crystals  in  general. 

I  shall  now  give  a  short  account  of  the  discoveries  on  this  subject 
published  by  Dr.  Brewster  during  the  year  1815. 

1.  He  found  that  the  glass  tears  formed  by  dropping  melted  glass 
into  water,  and  commonly  called  Prince  Rupert's  drops,  have  the 
property  of  depolarizing  light  like  crystallized  bodies.  He  observed 
cleavages  in  tnese  glass  drops,  as  in  crystals.  When  sufficiently 
heated,  and  allowed  to  cool  slowly,  ^they  lose  the  property  of  depo- 
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laming  lighl.     Heme  it  is  obvious  tliat  heat  produces  a  crystalline 

texture  in  glass,  and  that  the  sudden  cooling  preserves  tliat  testure. 

2.  Dr.  Brewster  ascertained  that  the  following  bodies  have  the 

to  that  of  crystals  : —                                                                                      ^ 

Gum-arabic. 

Cartilaginous   breast-bone   of  a     V 

Cherry -tree  gum. 

chicken.                                         ■ 

Caoutchouc. 

Transjiarent  cartilage  from   the 

White  wax. 

shoulder  of  a  sheep. 

Mixture  of  resin  and  white  was. 

Transparent  edge  of  the  feathers 

Cells  of  the  bee. 

of  a  quill. 

Manna. 

Down  of  goose  and  ostrich  fea- 

Camphor. 

thers. 

Balsam  of  Tolu. 

Flat  bones  of  a  cod. 

Withered   film   at  the  root   of 

Cylindrical  bones  of  fish. 

CalU  Ethiopica. 

Ivory. 

Fibres  of  flax,  hemp,  and  cotton. 

Whalebone. 

Thin  white  semi-transparent  leaf 

Horn. 

of  sea  weed. 

Mother-of-pearl. 

Adipocire  from  muscular  fibre. 

Bladder  of  a  cow. 

Ditto  from  (he  Innocents'  burial 

Human  cornea. 

ground,  Paris. 

Cornea  of  a  cow. 

Ditto  from  biliary  calculi. 

Cornea  of  a  fisb. 

Benzoic  and  oxalic  acids. 

Glue. 

Spermaceti, 

Hard  isinglass. 

Goldbeaters'  leaf. 

Acetate  of  lead. 

Transparent  and  common  soap. 

Glass  of  borax. 

Human  hair. 

Amber.                                     — -^^ 

Bristles  of  a  sow. 

Gum-anime.                     'M^^^l 

(  Fibres  of  silk  and  wool. 

^^^H 

Silk-worm  gut  and  sheep  gut. 

H^^^l 

Human  cuticle. 

Oil  of  mace.                         ''^^^B 

Parchment, 

Tallow.                                        ^H 

Homy  excrescence  on  the  human 

Tortoise-shell.                               .^H 

fool. 

Heated  glass.                                    ■ 

Transparent  film  at  the  joints  of 

Rupert's  drops. 

the  claws  of  the  common  crab. 

Semi-transparent    extremiiy    of 

Human  nail. 

the  legs  of  a  crab. 

A  quili,  and  the  ihtn  film  which 

Tubular  film  from  the  hody  of  a 

lines  the  inside  of  it. 

crab. 

Dr.  Brewster  found  that  the  following  substances  have  no  effect 

in  depolarizing  light: —                                                              '                      B 

Gold  leaf. 

Rocbelle  salts.                                 ■ 

Some  crystals  of  diamond. 

Nitrate  of  lead,                                   ^M 

Common  salt. 

Sclerotic  coat  of  a  fish. 

Fluor  spar. 

Crvstalliiie  lens  of  a  fish. 

Spinell. 

Crystalline  lens  of  a  cow. 

Sal- am  mo  D  lac. 

Capsule  of  the  tens  of  a  fish. 
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Ambergris  melted  and  cooled. 
Film  of  hydatids. 
Film  lining  the  ribs  of  a  lamb. 
Film  from  the  stalks  of  rhubarb. 
Film   coveriog   the  shell   solen 

ensis. 
Resin  of  bile  melted  and  cooled. 
Jelly  from  calves  feet.^ 
Skin  of  a  fowl. 
Scale  from  the  body  of  a  bee. 
Hair  of  a  bee. 
Wing  of  a  bee. 
Wing  of  a  house  beetle. 
Wing  of  the  May  fly. 
Wing  of  the  stone  fly. 
Hair  from  the  pinna  marina. 
Wing  of  the  meloe  vesicatorius. 
Film  covering  the  stem  of  leon- 

todon  taraxicum. 
Film  between  the  coats  of  an 


Spatha  of  a  lily. 

Film  of  gum-arabic. 

Rosin. 

Copal. 

Thin  fragments  of  gum-anim6. 

Galbanum. 

Gum  Juniper. 

Canada  balsam  indurated. 

Sphere  of  sea  weed. 

Film  on  the  stalk  offlevr  de  lys. 

Thin  slices  from  a  wafer. 

Pappus  of  leontodon  taraxicum. 

Film  lining  the  shell  of  an  egg. 

Skin  of  a  dried  grape. 

Phosphorus. 

Hair  from  the  fur  of  a  seal. 

Skin  of  an  infant  eleven  months 

old. 
Skin  of  a  child  two  months  before 

birth. 
Skin  of  a  herring. 
Mastich. 
Burgundy  pitch. 


onion. 
Film  of  the  leaf  of  American 

houseleek. 
Leaf  of  the  hydrangea. 

Dr.  Brewster  has  shown  that  the  modes  in  which  bodies  depo- 
larize light  may  be  reduced  to  seven  : — • 

(1.)  When  the  crystal  possesses  neutral  axes,  and  forms  two 
images  which  are  capable  of  being  rendered  visible,  as  in  calcareous 
spar,  topaz,  &c. 

(2.)  When  the  crystal  possesses  neutral  axes,  and  exhibits  only  a 
single  image,  as  the  human  hair,  and  various  transparent  Jilms. ' 

(3.)  When  the  crystal  has  no  neutral  axes,  but  depolarizes  light 
in  every  positipn,  as  in  gum-arabic^  caoutchouc,  iortoise-shell,  &c. 

(4.)  When  there  is  an  approach  to  a  neutral  axis,  as  in  goldbeaters^ 
leaf,  &c. 

(5.)  When  the  crystal  depolarizes,  or  restores  only  a  part  of  the 
polarized  image,  as  in  the  film  of  sea  weed  and  a  Jllm  from  the 
crab. 

(6.)  When  the  crystal  depolarizes  luminous  sectors  of  nebulous 
light,  as  the  oil  of  mace. 

(7.)  When  the  crystal  restores  the  vanished  image,  but  allows  it 
to  vanish  again  during  the  revolution  of  the  calcareous  spar. 

Our  author  gives  a  theory  of  these  different  kinds  of  depolariza- 
tion, and  endeavours  to  reduce  them  all  to  the  first  kind. 

3.  Dr.  Brewster  discovered  that  when  calves-foot  jelly  or  coagu- 
lated isinglass  is  exposed  to  pressure,  it  acquires  the  property  of  de- 
polarizing light,  and  loses  it  again  when  the  pressure  is  removed. 
Thus  it  appears  that  by  pressure  these  bodies  acquire  a  crystallized 
texture. 
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4.  Dr.  Brewster  ascertained  by  a  great  number  of  observations 
tliat  tbe  index  of  refracUmi  is  the  tangent  of  polar ixation.  In  the 
memoir  in  which  he  establbhes  this  law  he  gives  a  full  detail  of  the 
laws  of  the  depolarization  of  light  by  reflection  from  the  first  sur- 
faces of  transparent  bodies ;  but  I  am  unable  to  give  an  account  of 
this  part  of  his  paper  without  entering  into  details  iuconsistent  with 
the  nature  of  this  sketch. 

5.  Some  specimens  of  calcareous  spar  have  the  properly  of  multi- 
plying images,  and  of  eshihiting  a  beautiful  set  of  complementary 
colours.  This  was  first  observed  by  the  late  Professor  Robison,  of 
Edinburgh,  who  communicated  the  fact  to  Mr.  Benjamin  Martin. 
These  specimens  were  esamiued  in  succession  by  Martin,  Brougham, 
and  MaluB,  and  they  were  generally  ascribed  to  fissures  in  the 
crystals.  Dr.  Brewster  has  shown  that  fissures  are  inadequate  to 
produce  the  eifcct,  that  it  is  owing  to  a  fissure  filled  up  with  crys- 
tallized calcareous  matter,  und  he  has  succeeded  in  imitating  these 

.  Epecimens  by  cementing  a  thin  film  of  sulphate  of  lime  between 
two  prisms  of  calcareous  spar.  The  colours  are  produced  by  the 
transmission  of  polarized  light  through  the  crystallized  film. 

6.  When  a  luminous  body  is  viewed  through  two  paiallel  plates 
of  equal  thickness,  placed  at  the  distance  of  about  the  tenth  of  an 
inch  from  each  other,  if  one  of  the  glasses  be  inclined  a  httle,  till 
the  reflected  image  of  the  luminous  body  is  distinctly  separated  from 
the  bright  image  formed  by  transmitted  light,  and  is  received  upon 
tbe  eye  placed  behind  the  plates :  under  these  circumstances  the 
reflected  image  is  croised  with  about  fifteen  beautiful  parallel 
fringes.  The  three  central  fringes  consist  of  blackish  and  whitish 
suipes;  and  the  exterior  ones,  of  brilliant  red  and  green  light. 
These  fringes  are  formed  by  ihe  joint  action  of  the  four  reflecting 
surfaces  of  the  glass,  for  ihey  are  destroyed  when  the  action  of  any 
of  these  surfaces  is  prevented  hy  coaling  it  with  Canada  balsam. 
The  direction  of  these  fringes  is  alwaye  parallel  to  the  common 
section  of  the  tour  reflecting  surfaces  which  exercise  an  action 
upon  the  incident  light.  Their  breadth  is  inversely  as  the  inclina- 
tion of  the  plates.  Their  magnitudes  are  inversely  as  the  thick- 
nesses of  the  plates  which  produce  them  at  a  given  inclination ;  and 
in  general  the  magnitude  of  the  fringes  is  in  the  compound  inverse 
ratio  of  the  thickness  of  the  plates,  and  of  their  angle  of  inclina- 
tion. Dr.  Brewster  conceives  that  these  fringes  may  be  explained 
by  Newton's  Theory  of  Fits  of  easy  Reflection  and  Transmission  of 
Light. 

A  curious  set  of  observations  on  the  colours  exhibited  by  thin 
plates  of  glass  placed  upon  each  oiher,  or  by  a  convex  lens  placed 
upon  a  plane  glass  surface,  by  Mr.  Knox,  has  been  published  in  the 
last  half  volume  of  the  Philosophical  Transactions.  He  merely 
describes  the  phenomena  which  he  observed,  without  attempting  to 
explain  them.  They  consist  of  certain  sets  of  coloured  fringes. 
Tliey  were  tangents  to  the  primary  coloured  rings  of  Sir  Isaac 
Newton ;  or,  when  two  sets  of  primary  colours  were  produced. 
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they  were  circles  passing  tbroughTthe  points  in  which  these  primary 
sets  intersected  each  other.  But  I  shall  not  attempt  a  particular 
description  of  the  phenomena,  because  they  could  hardly  be  ren- 
dered intelligible  without  tigures.^ 

V.   ELECTRICITY. 

1,  A  set  of  observations  on  the  electricity  of  the  atmosphere 
during  thunder-storms,  rain,  and  snow,  has  been  published  by  Dr. 
Schubler,  of  Hofwyl.  He  has  given  four  examples,  which  are 
rendered  easily  intelligible  by  the  graphical  representation  in  Plate 
XLII.  The  changes  in  the  state  of  the  electricity  take  place  so 
suddenly  that  it  requires  some  dextetity  to  observe  them  and  note 
them  down.  In  the  plate  the  horizontal  line  represents  the  time 
from'  minute  to  minute  ;  the  perpendicular  line  denotes  the  degrees 
of  the  electrometer*?:  the"  curve  line  within  the  scheme  of  course 
represents  the  positioh  of  the  electrometer  at  the  time  specified  in 
the  horizontal  line. 

The  first  scheme  repre9ei>ts  tl>e  variation  of  the  electrometer 
during  a  thunder  storm,  wh'ijbh  passed  by  at  a  distahce.  Warm 
weather  had  preceded  April  11,  lq06,  on  which  the  thuhder  storm 
took  place;  the  day  was  cloudy,^ wpth  a  north-west  Wind,  and  a  low 
barometer;  the  thermometer  at  tw^  o'clock  stood  at  57°;  th?  height 
of  the  place  where  the  observations  were  made  was  1705  English 
feet  above  the  level  of  the  sea ;  the  electricity  of  the  atmosphere 
during  the  day  had  been  weakly  positive ;  about  six  in  the  evening 
it  began  to  rain,  and  the  electricity  of  the  rain  was  negative ;  at 
seven  the  rain  stopped ;  but  the  sky  was  covered  with  gloomy 
clouds,  and  a  thunder  storm  commenced  towards  the  south-west, 
with  distant  thunder  and  lightning;  the  ^electricity  of  the  air  con- 
tinual still  negative ;  but  at  each  flash  of  lightning  its  negative 
state  was  suddenly  diminished,  the  band  of  the  electrometer  ap- 
proached 0,  but  returned  almost  immediately  after  the  flash  nearly 
to  its  original  position.  As  the  thunder  storm  approached  nearer, 
the  negative  state  of  the  atmosphere  diminished.  At  14*  minutes 
past  seven  it  became  suddenly  null,  and  even  weakly  positive,  after 
a  flash  of  lightning ;  but  almost  immediately  after  resumed  its 
negative  stale./ At  18  minutes  after  seven  it  became  wholly  positive; 
but  the  plate  will  show  the  changt^  which  the  electrometer  under- 
went bettet  than  any  descriptiod.  The  three  remaining  examples 
will  be. sufficiently  understood  from  the  figures.  In  the  second  of 
them  the  thunder  was  over  head. 

2.  It  is  generally  known  that  when  a  polluted  metallic  body  is 
attached  to  the  prime  conductor  of  an  electrical  machine,  the 
electricity  does  hot  accumulate  in  the-  condtictor,  but  makes  its 
escape  from  the  extremity  of  the. pointed  body  in  a  visible  stream  of 
light.  Professor  Hildebrandt  has  lately  made  a  comparative  set  of 
experiments  in  order  to  determine  which  metal,  when  placed  in 
these  circumstances,  sends  off^  the  greatest  visible  stream  of  light. 
The  metals  were  all  made  into  cones  with  blunt  summits,  and  they 
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were  put  upon  the  top  of  a  brass  rod  attached  to  the  upper  \ian  of 
the  prime  conductor.  The  following  is  the  order  which  the  metals' 
tried  followed,  beginning  with  the  one  which  emitted  the  greatest 
quantity  of  light,  and  teiniiiJating  with  that  inctal  which  gave  out 
the  least  light : — 


Antimony.  1  Bismuth.  \  I          Iron,    1 

Gold.  I  Copper.    J  I           Lead.  / 

Nickel.  j  Till.  j          Soft  steel. 

Silver.  [  Zinc.                             Hard  sieel. 
Brass. 


>f 

Is' 
it 
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3.  It  is  well  known  that  the  phenomena  of  galvanism  have  been 
accounted  for  by  three  different  hypotheses,  and  that  philosophers 
are  not  yet  agreed  which  of  these  is  the  true  one.  According  to  the 
first  opinion,  which  is  Volta's,  the  phenomena  are  purely  electrical, 
and  depend  upon  the  different  states  of  electricity  in  the  two  metals 
employed.  The  chemical  phenomena  are  merely  accidental  conse- 
quences of  the  electric  discharge.  According  to  another  opinion, 
which  is  that  of  Berzclius,  the  phenomena  are  purely  chemical, 
and  the  electricity  is  merely  set  at  liberty  in  consequence  of  the 
chemical  actions.  A  third  hypothesis,  that  of  Davy,  unites  the  two 
preceding  ones  together,  and  considers  the  phenomena  as  partly 
electrical  and  partly  chemical. 

Professor  Pfaft',  of  Kiel,  has  published  an  elaborate  examination  of 
these  three  hypotheses.  He  endeavours  to  refute  the  hypothesis  of 
fierzelius,  and  to  establish  that  of  Voha,  I  cannot  pretend  to  give 
an  abstract  of  this  memoir  here;  because  it  could  scarcely  be  ren- 
dered intelligible  without  a  pretty  full  enumeration  of  the  galvanic 
phenomena  and  experiments ;  an  enumeration  which  would  take  up 
much  more  room  than  I  can  possibly  spare.  But  the  memoir  is 
well  worthy  of  the  attention  of  all  those  persons  who  are  interested 
in  electricity  or  galvanism.  I  know  of  no  treatise  in  which  a  greater 
quantity  of  information  on  the  subject  is  given  io  less  space.  (See, 
Schweigger's  Journal,  x,  179.) 

4.  De  Luc's  curious  discovery  of  a  dry  galvanic  pile  which  con- 
tinues active  for  years  with  little  interruption,  and  likewise  his  ex- 
planation of  the  voltaic  column  founded  on  that  discovery,  and  en 
his  previously  published  theory  of  electricity,  are  known,  I  pre- 
sume, to  most  of  my  readers,  as  they  were  published  about  five_ 
years  ago  in  Nicholson's  Journal,  and  have  attracted  the  general, 
attention  of  electricians.  Zamboni,  Professor  of  Natural  Philo- 
sophy in  the  Lyceum  at  Verona,  has  made  an  alteration  in  the  con- 
struction of  De  Luc's  pile.  He  presented  one  of  his  eledromolors, 
as  they  have  been  called,  to  the  Royal  Society,  and  they  may  be 
seen  commonly  enough  In  the  mathematical  instrument-makers  in 
London.  His  pile  consists  of  slips  of  silver  paper  laid  on  each  other. 
On  the  unsilvered  side  of  the  paper  is  put  a  layer  of  black  oxide  of 
manganese  and  honey.  These  papers  are  piled  above  each  other  to 
the  Qumlier  of  20UO.    They  are  tlicn  covered  externally  with  K 
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coating  of  shell  lac,  and  inclosed  in  a  hollow  brass  cylinder.  Two 
of  these  piles  are  placed  at  the  distance  of  four  or  five  inches  from 
each  other ;  and  between  them  is  suspended  a  light  metallic  needle 
on  a  pivot,  which  is  attracted  alternately  to  the  one  pile  and  the 
other,  so  that  it  constantly  moves  between  them  like  a  pendulum. 
Attempts  have  been  made  to  make  this  electric  pendulum  the 
moving  power  of  a  clock  or  watch ;  and  these  attempts  have  to  a 
certain  degree  succeeded.  Dr.  lager,  of  Stuttgardt,  has  made  a 
number  of  experiments  upon  this  pile,  both  as  modified  by  De  Luo 
and  by  Zamboni.  But  on  looking  them  over  in  a  cursory  manner, 
I  did  not  perceive  any  additions  of  much  importance  to  our  previous 
knowledge. 

5.  Dr.  Wollaston's  elementary  galvanic  battery,  described  in  a 
late  number  of  the  Annals  of  Philosophy^  constitutes  a  discovery  of 
considerable  importance.  It  demonstrates  the  vast  quantity  of  elec- 
tricity which  is  disengaged  during  the  chemical  action  of  acids  on 
metals,  and  thereby  serves  to  throw  tnuah  additional  light  upon  the 
still  obscure  theory  of  galvanism. 

6.  I  shall  add  here  the  result  of  Mr.  Children's  experiments  with 
his  immense  galvanic  battery,  though  they  are  mostly  chemical ; 
because  I  could  not  place  them  under  the  department  of  chemistry, 
without  dividing  them  so  much  as  to  destroy  their  interest. 

The  battery  consisted  of  20  pairs  (or  rather  20  triads)  of  copper 
and  zinc  plates,  each  six  feet  long  by  two  feet  eight  inches  broad«. 
and  presenting  32  feet  of  surface.  They  were  connected  together 
by  leaden  straps.  Wooden  troughs  filled  with  water  containing  a 
mixture  of  sulphuric  and  nitric  acids,  and  each  water-tight,  were 
prepared  for  each  triad,  and  the  metals  were  so  suspended  and 
counterpoised  that  they  could  be  elevated  aiM  let  down  at  pleasure. 
There  were  two  copper  plates  in  each  cell,  and  the  zinc  plate  was 
interposed  between  them.  The  order  in  which  metallic  wires  con- 
necting the  two  poles  of  this  battery  became  red-hot  was  as  follows : 

~  Copper.  ?  Zinc. 

Gold.     5  Silver. 

Tin  and  lead  melting  before  they  became  red-hot  their  place 
could  not  be  determined.  Mr.  Children  conceives  that  the  metals 
conveying  electricity  become  red-hot  inversely  as  their  conducting 
power.  According  to  this  supposition,  the  conducting  power  of 
these  metals  for  electricity  is  in  the  following  order  : — 


Platinum. 
Iron. 


Silver. 
Zinc. 


Gold.      7 
)er.  5 


Iron. 
Platinum. 


Coppei 

The  power  of  this  immense  battery  may  be  estimated  by  the 
following  experiments : — 

Five  feet  six  inches  of  platinum  wire  O'll  inch  in  diameter  were 
heated  red-hot  throughout  visible  in  day-light. 

Eight  feet  six  inches  of  a  platinum  wire  0*44  inch  diameter  were 
heated  red. 
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A  bar  of  platinum  ^  of  an  inch  square,  and  2*2S  inches  lonj 
was  also  heated  red,  and  fused  at  the  end. 

A  round  bar  of  platinum,  0*27ti  inch*  in  diameter,  and  Z*dH 
inches  iu  length,  was  heated  bright  red  throughout. 

The  chemical  effeets  of  this  battery  were  as  follows  :- 

(1.)  Box-wood  charcoal  intensely  ignited  in  chlorine  produced  n 
effect  J  nor  was  any  effect  produced  in  azotic  gas. 

(2.)  Oside  of  tungsicn  fused,  and  was  partly  reduced.  Tlu 
metal  greyish  white,  heavy,  brilliant,  and  very  brittle. 

(3.)  Oxide  of  tantalum.  A  very  small  poriion  fused.  The  grain 
have  a  reddish  yellow  colour,  and  are  extremely  brittle. 

(4.)  Oxide  of  uranium.     Fused,  but  not  reduced. 

(5.)  Oxide  of  titanium.     Fused,  hut  not  reduced,     Wher 
tensely  heated,  it  burnt,  throwing  off  brilliant  sparks  like  iron. 

(6.)  Oxide  of  cerium.  Fused ;  and  when  intensely  heated,  burnt 
with  a  large  vivid  white  flame,  and  was  partly  volatilized.  The 
fused  oxide,  when  exposed  to  the  air,  fell  to  powder  in  a  few  hours. 

{?.)  Oxide  of  molybdenum.  Easily  fused  and  reduced.  The 
metal  is  brittle,  steel-grey,  and  is  soon  covered  with  a  thin  coat  of 
purple  oxide. 

(a.)  Compound  ore  of  iridium  and  osmium,  fused  into  a  globule. 

(9.)  Iridium,  fused  into  an  imperfect  globule  not  free  from  caw- 
ties.     The  metal  was  while,  very  brilliant,  and  its  specific  gravifyjB 
was  18-GS. 

(10.)  Ruby  and  sapphire  were  not  melted. 

(1 1.)  Blue  spinell  ran  into  a  slag. 

(12.)  Gadolinite  fused  into  a  globule. 

(13.)  Magnesia  was  agglutinated. 

(14.)  Zircon  from  Norway  was  imperfectly  fused. 

(15.)  Quartz,  siles,  and  plumbago,  were  not  affected. 

(16.)  Iron  containing  diamond  was  converted  into  steel,  and  thm 
diamond  disappeared. 

VI.  MAGNETISM. 

1.  Tlie  magnetometer  of  Lampudius,  6escT\bei  in  the  Aimah  ofi 
Philosophy    (vol.   iv.  p.  434)    may   he   of  some  use;  and  might  ' 
perhaps  be  improved  so  as  to  rendcri  t  a  tolerably  correct  instru- 
ment. 

2.  It  is  well  known  that  a  magnetic  needle,  if  it  be  poised 
exactly  on  a  pivot  before  it  receives  .the  magnetic  touch,  will  not 
retain  the  horizontal  position  after  it  has  become  a  magnet.  One 
end  will  incline  more  towards  the  earth  than  the  other  end.  This 
is  called  the  dip  of  the  needle.  It  has  been  observed,  that  the 
end  of  the  needle  which  is  turned  to  the  nearest  pole  is  the  one  that 
dips,  aud  the  dip  increases  as  we  approach  the  pole,  and  diminishes 
as  we  approach  the  equator.     Tlie  dip  changes  much  more  slowly 
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than  the  declinatioD.  Hence  it  would  be  of  considerable  import* 
ance  to  the  theory  of  magnetism  to  be  in  possession  of  a  set  of  good 
observations  of  the  dip  in  different  latitudes,  and  might  lead  to 
important  deductions  respecting  the  position  and  depth  of  the  mag- 
netic poles  of  the  earth.  On  that  account  the  foMowing  obsenra- 
tions  by  Humboldt,  giving  the  magnetic  dip  in  different  parts  of 
the  North  Atlantic,  for  the  year  I7d9>  are  of  considerable  value. 


K.  Lati. 

W.  Longi- 
tude from 

Magnetical 

Number  of 
oscillations 

tude. 

Greenwich. 

dip. 

in  ten  mi- 
nutes. 

3BP  58 

180  42 

6818  . 

242 

Good  observation. 

37     26 

18    52 

67-81 

242 

Almost  perfect  calm. 

34    30 

19     15 

65-70 

234 

Perfect  calm. 

31     46 

19    24 

64-71 

237 

DQubtful,  especially  the  intensity. 

28    28 

20    53 

62*41 

238 

Good. 

24    58 

23    18 

60*84 

239 

Very  good. 

21     29 

28      2 

5818 

237 

Good. 

19    54 

31     15 

57-27 

236 

Good. 

14     15 

50    23 

5G-67 

239 

Good. 

13     20 

55    35 

45*60 

234 

Dip  goody  intensity  donbtfol. 

11       1 

57     11 

42*34 

237 

Good. 

10    46 

63     14 

42-25 

229 

Good. 

3.  The  variation  of  the  compass,  or  the  alteration  which  takes 
place  in  its  declination,  or  in  the  point  towards  which  it  is  directed 
in  different  longitudes,  was  first  ooserved  by  Columbus.  That  the 
declination  varies  in  the  same  place  was  first  discovered  in  England, 
though  the  name  of  the  discoverer  is  not  accurately  known.  Wallis 
ascribes  it  to  Gellibrand,  who,  according  to  him,  made  the  dis- 
covery in  1645.  According  to  Bond,  the  discovery  was  by  Mr. 
John  Mair.  In  the  year  1657  there  was  no  variation  of  the  com- 
pass in  London,  or  in  other  words,  the  needle  pointed  due  north. 
In  1580  it  pointed  11^  IS'' east.  In  16^2  the  variation  was  tf' 
west.  Ever  since  the  year  1657  the  declination  has  been  advancing 
west,  and  in  the  year  1814  it  was  24°  22'  22'',  according  to  a 
mean  of  tlie  very  accurate  observations  of  Colonel  Beaufoy,  which 
1  consider  as  superior  in  precision  to  any  that  were  ever  made 
before  him.  At  first  the  declination  varied  at  a  considerable  rate ; 
thus,  during  the  first  15  years  after  1657^  the  declination  had  ad- 
vanced west  two  degrees  and  a  half,  which  gives  a  variation  amount- 
ing to  ten  minutes  for  each  year.  But  of  late  years  this  declination 
has  been  progressively  diminishing,  and  according  to  the  observa- 
tions of  Colonel  Beaufoy,  the  increase  from  1813  to  1814  was  only 
31" ;  or  40",  if  we  confine  ourselves  to  the  state  of  the  needle  at 
noon. 

Dr.  HaUey  was  the  first  person  who  endeavoured  to  form  a 
theory  capable  of  explaining  this  variation  in  the  declination.  He 
supposed  that  the  earth  contained  an  immense  magnet  within  it, 
poised  upon  its  axis,  and  having  four  poles,  two  weaker  thau  \3Qk% 
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duced  in  the  needles  themselves ;  their  magnetic  virtue  appears  to 
be  iricrcaHcd  or  diminished  in  consequenoe  of  various  stales  of  the 
atmosphere,  with  which  we  arc  but  imperfectly  acquainted.  Tem- 
perature is  obviously  one  of  ihe  agents  in  these  chanj(es,  lliough  not 
the  only  one.  The  dryness  and  moisture  of  the  atmosphere  seems 
to  be  another.  It  would  seem  as  if  the  magnetic  intensity  of  the 
needle  were  increased  by  a  moist  atmospliere.  It  is  not  unlikely 
that  ihe  electrical  state  of  the  atmosphere  may  also  have  lis  ia- 
fluence.  The  repetition  of  these  experiments,  while  the  state  of 
the  hygrometer  and  electrometer  at  the  same  time  with  the  obser- 
vation of  the  variation  is  noted  down,  would  probably  throw  much 
new  light  on  this  obscure  subject. 

That  the  diurnal  variation  is  owing  to  clianges  in  the  needle 
itself  I  conclude  from  a  fact  observed  by  Colonel  Deaufoy.  He 
employed  diSerent  needles  in  his  observations,  and  he  found  that 
each  gave  a  variation  of  its  own  different  from  the  others.  Thus, 
for  example)  his  observations  for  the  sis  months  of  1815,  be- 
^nning  with  April,  differ  in  the  quantity  of  declination  from  those 
f  of  thesame  six  months  of  1813  and  iai4,  and  they  were  made 
•  wilh  a  different  needle.  To  decide  this  question  in  a  satisfactory 
manner,  it  would  only  be  necessary  to  repeat  the  observations  with 
a  variety  of  needles  employed  immediately  after  each  other. 

5.  Cavallo  showed  long  ago,  that  when  iron  is  acted  upon  by 
diluted  sulphuric  acid,  its  magnetic  intensity  is  increased.  He 
put  a  quantity  of  iron  filings  into  a  watch  glass,  and  placed  a  mag- 
net at  such  a  distance  as  scarcely  to  act  upon  ihem.  On  pouring 
diluted  sulphuric  acid  on  the  filings,  they  were  powerfully  acted 
upon  by  the  magnet.  This  experiment  has  been  lately  confirmed 
and  varied  by  Mr.  Ruhland.  As  electricity  is  evolved  iu  such 
abundante  during  the  action  of  acids  on  metals,  it  was  natural  to 
expect,  consideritig  the  striking  analogy  between  electricity  and 
magnetism, 'that  a  similar  evolution  of  magnetism  would  take 
place  when  acids  are  made  to  act  on  iron.  At  the  same  time  the 
experiments  of  Cavallo  and  Ruhland  are  not  quiie  free  from  ambi- 
guity; for  we  may  conceive  the  liquid  to  act  chiefly  hy  giving  the 
filings  greater  mobility  in  consequence  of  the  diminution  produced 
in  their  speeifie  gravity  by  being  plunged  in  a  liquid. 

6;  There  is  a  curious  paper  on  the  magnetism  of  the  earth  by 
Hausten,  published  in  Schweiggcr's  Journal  for  1813  {vol.  vii. 
p.  7^)-  He  has  collected  a  great  many  observations  on  the  varia- 
tion. He  shows  that  the  earth  must  have  four  magnetic  poles.  la 
the  year  17fi9,  one  of  the  north  magnetic  poles  .was  situated  in 
north  latitude  7**°  17'>  ipd  east  longitude  from  Ferro  277°  40-5'. 
The  Siberian  north  magnetic  pole  in  the  year  1805  was  situated  in 
nortii  latitude  85"  21o',  and  longitude  east  from  Ferro  133°  49'. 
In  the  year  1774  one  of  the  south  magnetic  poles  was  in  south 
latitude  71°  26  5',  and  153°  534^'  east  longitude  from  Ferro; 
the  second  in  south  latitude  77°  16'75',  and  254°  23'  east  longitude 
from  Ferro.     Hanstea's  calculations  respecting  the  periodic  timeft 
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of  the  revolutions  of  these  magoetic  poles  .are  quite  erroueous; 
because  he  supposes  the  annual  variations  equable,  which  we  know 
not  to  be  the  case.  Nor  have  we  the  least  knowledge  of  the  rate  at 
which  this  annual  declination  varies,  and,  of  course^  cannot  pre- 
tend to  calcidate  the  periods  of  revolution. 

VU.  CHEMISTRY. 

The  apnual .progress  pf  chemistry  being  so  ipi^ch  :greater  tbafi 
(tbsit  Qi  amy  of  the  other  fences,  we  shall  as  usual  divide  it  into 
portionq^  ^bd  arrange  the  facts  which  we  bavie  tp  cooamunic^tc 
under  differaat  hm^ 

I.   GENERAL  PRINCIPLES. 

,1.  In  the  his^torical  introduction  to  the  Amah  of  Philosophy  .Sar 
last  year,  an  account  was  given  of  the  general  principles  of  the 
itfomip  theory.  Ap  account  was  al^o  given  of  aiBodification  of 
t^hat  theory  by  Beizelius,  in  which  be  sjul^itutes  volumes  for  atones; 
^sUpposii^g.ali  substances  in  the  first  place  to  J^e  in  the  gaseous  state. 
.A  venr  important  p^per  was  piibl|she4  in  a  late  number  of  the 
Jtmms  qf  Philosophy  on  this  subject.  Though  the  .paper  \p. 
question  is  ahonymous,  several  circumstances  enable  me  .to. fix  with 
coosiderable  certainty  on  the  author;  ^t  .as  he  abuses  to  remain 
for  the  present  concealed,  I  do  not  consider  myself  as  at  liberty  tp 
^Ation  his  name.  The  title  of  the  paper  Js  On  the  Relatipa 
between  the  Specific  Gravities  of  Bodies  m  their  Gaseous  State,  and 
^Cbe -Weight  of  their  Atoms.  \Anfmls  of  Philosophy^  vol.  vi.  p.  321.) 
tBy*  pointing  out  this  relatk)n,  he  shows  that  the  two  modes  of 
<viftvriog  the  atomic  theory  coqae  in  fact  to  the  same  thing.  The 
ffiode  of  determining  the  specific  gravity  of  some  of  the  gases 
adopted  in  this  paper  deserves  attention,  as 'being  in  all  probability 
oapable  of  giving  «  more  accurate  result  than  the  methods  hitherto 
adopted. 

•Tlie  author  considers  atmospherical  air  as  a  chemical  compound 
^f -one  volume  df  oxygen  and  "four  volumes  of  azotic  gas.  It  is 
wilt  at' ell  unlikdy  that  this  opinion  may  be  correct,  though  it  does 
not  coincide  exactly  with  the  analyses  of  air  hitherto  made.  Ac- 
condingito  them  it  is  composed  of  21  by  bulk  of  oxygen  gas,  and 
^9  of  azotic  gas.  This  is  undoubtedly  .a  near  approximation,  and 
if  we  consider  the  careless  way  in  whioh  these  experiments  have 
been  made,  and  the  numerous  proofs  brought  forward  by  Gay- 
Lussac  to  show  that  gases  always  combine  so  that  one  volume  of 
one  gas  Unites  with  one,  two,  three,  or  four  volumes  of  the  other^ 
perhaps  we  shall  be  disposed. to  acquiesee^  in  the  conclusion  of  our 
author.  On  that  su^osition  he  demonstrates^  that  if  the  specific 
gravity  of  air  be  one^  then  that  of  oxygen. gas  is  1*111 1,  and  that 
of  azotic  gas  0*9722.  This  demonstration,  however,  depends 
upon  two  supppsitions :  l.That  an  atom  of  azote  weighs  1;75. 
'S»  That  atmospherical  air.is  com.posed.of.one  atom  of  oxygen  and 
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Wo  atoms  azote.    This  gives  us  100  parts  of  air  composed  bj 
Veight  of 
Oxygen 22-222  |  Azote 77'777 

These  two  suppositions  obviously  give  us  the  specific  gravities 
above  stated  by  a  common  algebraic  equation ;  but  if  we  suppose 
the  weight  of  an  atom  of  azote  to  be  1  -803,  as  I  have  stated  it  in 
)k  preceding  number  of  the  Annals  of  Philosophy,  in  that  case  the 
toecific  gravities  would  turn  out  differently.  Our  author,  no 
doubt,  borrowed  I'75  as  the  weight  of  an  atom  of  azote,  from  Dr. 
WoUaston's  paper  on  chemical  equivalents.  I  am  disposed  to  con- 
sider it  as  nearer  tlie  truth  than  my  own  number- 

The  specific  gravity  of  hydrogen  gas  is  deduced  by  eaJcuIatioQ 

Kfrom  that  of  ammonia,  which  has  been  shown  to  consist  of  three 
volumes  of  hydrogen  and  one  of  azoic  condensed  into  two  volumes, 
and  the  speci6c  gravity  of  ammoniaeal  gas  is  0-5S02.  From  tliese 
data  the  specific  gravity  of  hydrogen  gas  is  shown  to  he  0-QQ'J4. 
The  only  doubt  in  this  calculation  is  whether  the  specific  gravity  of 
azotic  gas,  as  assumed,  be  correct.  At  all  events,  I  have  no 
iloubt  that  it  is  nearer  the  truth  than  the  previous  results  obtained 
by  weighing. 
It  deserves  attention,  that  if  the  5pecific  gravity  of  oxygen, 
azotic,  and  hydrogen  gases  be 
Oxygen Mill  |  Azotic 0-9722  |  Hydrogen  ...00694 

Tlien  oxygen  is  just  16  times  heavier  than  hydrogen,  and  azotic 
gas  14  times  heavier.  Water  is  a  compound  of  1  liydrogen  +  8 
oxygen  by  weight.  Supposing  it  composed  of  one  atom  hydrogen 
and  one  atom  oxygen,  then  the  atom  of  oxygen  is  eight  times 
heavier  than  the  atom  of  hydrogen. 

The  specific  gravity  of  chloric  gas  be  makes  2-5.  That  of  other 
substances  is  founded  entirely  upon  calculation.  Hts  method  is  to 
find  the  weight  of  an  atom  of  the  substance  in  question,  and  to 
multiply  it  by  half  the  specific  gravity  of  oxygen  gas  ;  the  product 
gives  the  specific  gravity  of  the  substance,  supposing  it  in  the  state 


Iodine 8'611111  or  124  times  that  of  hydrogeu. 

Carbon 0-4166  12  ditto. 

Sulphur l-llll  16  ditto. 

Phosphorus   0-9721  14  ditto. 

Calcium 1-3888  20  ditto. 

Sodium 1  -6666  24  ditto. 

Iron 1-9444  28  ditto. 

Zinc 2-2222  32  ditto. 

Potassium 2'7777  40  ditto. 

Barytium 4-8611  70  ditto. 


lydrogen.     H 

m 


On  this  table  I  may  make  a  few  remarks.     He  considers  tlie 
weight  of  an  atom  of  iodine  15-5.     Thi*  agrees  very  nearly  witk 
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the  number  given  by  the  experiments    of  Gay-Lussac,   namely 
15*614. 

The  number  for  the  weight  of  an  atom  of  phosphorus  is  inac- 
curate* I  shall  hereafter  give  the  true  number  deduced  from 
actual  experiment. 

The  weights  of  the  atoms  of  carbon  and  siilphur  ai*e  the  same  as 
those  I  established.    I  believe  them  to  be  nearly  correct. 
'  Dr.  Marcet's  analysis  of  carbonate  of  lime  is  certainly  very  near 
the  truth.    By  a  very  careful  analysis  I  obtained 

Carbonic  acid 43'2 

Lime 56*8 


rf^ 


lOO'O 


This  I  consider  as  a  still  nearer  approximation  to  absolute  pre- 
cision. I  believe  that  in  many  experiments  the  weiglit  of  the  acid 
has  been  under-rated,  because  a  portion  of  it  remained  in  the  vessel 
in  which  the  carbonate  was  dissolved. 

I  do  not  consider  the  mode  adopted  by  the  author  for  determining 
the  weight  of  an  atom  of  sodium,  iron,  zinc,  &c.  as  susceptible  of 
much  precision.  It  consists  in  determining  how  much  of  these 
bodies  is  soluble  in  a  quantity  of  muriatic  acid  capable  of  dissolving 
a  known  portion  of  carbonate  of  lime.  The  sources  of  inaccuracy 
are  so  numerous  that  they  cannot  be  all  guarded  against. 

2.  It  has  been  long  known  to  philosophers,  that  the  bnlk  of  air, 
and  of  all  gases,  is  inversely  as  the  pressure.  We  are  in  the  habit 
in  this  country  of  ascribing  the  discovery  of  this  law  to  Boyle.  The 
French,  on  the  contrary,  ascribe  it  to  Mariotte.    I  do  not  know 

"  which  of  these  philosophers  was  really  the  discoverer  of  this  law^ 
because  I  have  not  in  my  possession  the  original  dissertation  of 
Mariotte>  and  do  not  know  when  it  was  published ;  but  if  it  was 
publkhed  in  1666,  as  I  have  some  reason  for  believing,  the  priority 
certainly  belongs  to  Mariotte :  for  Boyle's  experiments  were  not 
published  so  early.  When  a  body  is  in  the  gaseous  state,  the 
particles  are  at  such  a  distance,  that  the  attractions  and  repulsions 
which  they  possess  have  no  sensible  action,  so  that  the  distance  is 
regulated  solely  by  the  repulsion  produced  by  caloric,  and  by  the 
external  pressure.  This  is  evident ;  for  if  a  volume  of  oxygen  gas 
be  mixed  with  a  volume  of  hydrogen  gas,  the  mixture  constitutes 
two  volumes.  Yet  we  know  that  there  is  an  attraction  between 
these  two  gases.  Therefore,  if  the  particles  were  within  the 
sphere  of  each  other's  attraction  they  would  approach  each  other, 
and  the  bulk  would  be  less  than  two  volumes.  M.  Ampere  has 
demonstrated  that  the  resistance  to  external  pressure  made  by  any 

fis  is  directly  as  the  number  ot  particles  of  tiie  gas  in  a  given  bulk, 
his  is  precbely  the  law  of  Mariotte. 

3.  Adhesion  exhibits  the  characteristic  marks  of  chemical  afiB- 
nity,  and  ought  therefore  to  be  considered  as  a  particular  case  of 
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ihe  action  of  that  power.  The  different  experiments  on  adhesion 
made  by  Brook  Taylor,  Morceau,  and  Achard,  are  well  known, 
together  with  the  defects  of  ihese  experiments,  pointed  out  long 
ago  by  Dutour.  Tlie  eubject  still  requires  a  good  deal  of  experi- 
mental elucidation.  Mr.  Ruhland  (Schweigger's  Journal,  ii.  H6) 
nas  lately  made  a  number  of  very  curious  experiments  on  adhesion, 
which  deserve  to  be  generally  known.  I  shall  give  a  short  abstract 
of  them  here,  leaving  out  bis  explanations,  which  do  not  appear  to 
me  to  throw  much  light  upon  the  subject. 

He  found  a  weight  of  46  grains  necessary  to  separate  a  watch 
glass  from  the  surfece  of  mercury.  On  heating  the  watch  glass, 
58  grains  were  requisite  to  separate  the  two  surfaces.  When  the 
watt'h  glass  and  mercury  were  allowed  to  acquire  the  same  tempe- 
laturc,  the  same  weight  (or  rather  less)  as  at  first,  was  sufficient  to 
■  separate  the  two  surfaces.  The  same  experiment  succeeded  when 
I  iBiarble  was  substituted  for  the  watch  glass. 

t  Mr.  Ruhland  found,  as  indeed  was  known  before,  that  when  Ihe 
fipniooth  surfaces  were  rubbed  ggainst  each  other,  their  adhesion 
I  &as  very  seu.ejbly  increased.  I  suspect  in  these  cases  the  agency  of 
I'j^ectricity :  the  two  surfaces  probably  acquire  dlfFerent  states  of 
r  f xcitenient. 

1  ! '   He  took  a  small  glass  plate  and  made  It  adhere  to  the  surface  of 

I  \  little  mercury  placed  in  a  watch  glass.     The  weight  necessary  to 

j  Kparate  the  two  surfaces  was  three  grains.     The  mercury  was  now 

I  Tbroiight  in  contact  with  a  little  nitric  acid  ;  of  course  an  efter- 

jescence  took  place,  and  some  nitrate  of  mercury  was  formed. 

The  weight  now  necessary  to  separate  the  two  surfaces  was  seven 

erains.     The  same  experiment  was   repeated  various  ways,  always 

with  a  similar  result.     Mr.  Ruhland  supposes  that  a  thin  film  of 

nitrate  of  mercury  gets  between  the  metal  and  the  glass. 

The  following  table  exhibits  the  weights  whicli  were  found 
necessary  to  separate  equal  surfaces  of  the  bodies,  stated  in  the 
table,  from  different  liquids. 

Water,  twice  distilled, 


JSm 


Zinc     77  grs- 

Wax 79 

Sealing  wax. . ..  70"5 
GM 75-5 


Tallow 76  gtv 

Lead    74       ;^ 

Marble 77      «] 

Sulphur 80 


»Oil  of  Almonds. 
Marble    ...  50  grs.  |  Wax 5G  grs.  [  Tallow 54  grs. 
Alcohol,  diluted  with  thrice  its  W.eigSit  of  Water. 

Marble  ....  45  grs,.  |  Wax 60  grs.  [  Tallow  ....  49  grs. 

Twenty  Grains  concentrated  Nitric  Acid  in  two  Ounces  of  Water. 

^_  Glass 64  grs,   I  Wax     70  grs. 

^L         I^d    67  Tallow 6!>         ^ 

^^P       Sulphur 65  |  -X 

^  '  M 
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Twenty  Grains  concentrated  Sulphuric  Acid  in  two  Ounces  Water. 


Glass 75*5  grs. 

Sulphur 75 

Lead 80 

Concentrated  Solution  of  Potash. 


W«t 79  grs- 

TnUow 77 


Tallow 66  grs. 

Glass  • 64 


Zinc 65  grs. 

Sulphur 67 

Wax    69 

The  effect  of  the  addition  of  a  little  acid  or  salt  to  water  was 
remarkable.  Two  ounces  of  pure  water  were  employed.  Plates 
of  zinc  and  glass  required  the  following  weights  to  separate  them 
from  the  liquid : 

Zinc. 7^gr8.  i  Glass    7^  grs. 

Six  grains  of  concentrated  nitric  acid  being  added  to  the  water, 
the  weights  required  were  as  follows : 

Zilic 74  grs.  I  Glass • .  69  grs. 

In  another  experiment  the  weights  necessary  to  separate  the  zinc 
and  glass  from  pure  water  w^re  as  follows : 

Zinc  • 7^  grs.  I  Glass 76*5  grs. 

Six  grains  of  concentrated  sulphuric  acid  being  added,  the 
weights  became 

Zinc  ........  75  grs.  |  Glass 71  grs. 

These  are  the  principal  experiments.  I  pass  over  some  others, 
the  chie^f  object  of  which  is  to  point  out  the  errors  liable  to  be 
coDunitted  in  such  experiopients. 

4.  Fermentation  is  one  of  those  mysterioas  processes  which 
chemistry  has  not  yet  been  able  to  explain.  On  that  account  evejy 
fact  relating  to  it  is  of  impcvtance ;  for  it  is  only  by  an  accumula- 
tioa  of  ip^ts  that  w«  can  expect  to  throw  light  upon  this  objure  bu^ 
most  iqiportant  process.  I  shall  therefore  state  here  the  result  of 
some  experiments  made  upon  yeast  by  Dobereiner.  They  are  nqt 
of  much  importance ;  but  still  they  are  worth  knowing.  (Schweig- 
gcr*s  Journal,  xii.  229.)  He  obtained  his  yeast  from  ginger  beer. 
To  render  it  quite  pure  he  washed  it  in  four  time^  its  weight  of 
alcohol.  The  yeast  was  not  altered  in  its  appearance;  but  it  was 
tasteless,  and  was  incapable  of  producing  fermentation  in  a  weak 
solution  of  sugar  in  water.  When  sugar  is  dissolved  in  water  in 
such  quantity  as  to  reduce  the  whole  to  the  consistence  of  a  syrup, 
it  may  be  mixed  with  yeaSt,  and  kept  for  any  length  of  time  with- 
out fermentation  taking  place;  but  the  moment  the  mixture  is 
sufficiently  diluted  with  water  fermentation  begins. 

$.  The  absorption  of  the  ga^s  by  solid  substances  is  a  subject  c^ 
considerable  im^po^tance  which  had  occasionally  epg^^^<l  the  atten- 
tion of  chemical  philosophers.  Delametherie,  Morozzo,  ]Kouppe, 
and  Von  ]^ordeo  published  succes3iyely  a  variety  of  experionkents  o^ 
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the  subject ;  but  they  confined  themselves  chieHy  to  the  action  of 
charcoal,  and  their  experiments  were  neither  sulTieiently  varied  nor 
jtretise  to  tlirow  much  light  on  the  subject,  far  less  to  enable  us  to 
form  a  theory  explaining  the  nature  of  that  absorption.  But  M.  de 
Saussure  of  Geneva,  one  of  the  most  ai'curaie  chemists  of  the 
present  day,  has  lately  turned  his  attention  to  the  subject,  and 
published  a  most  elaborate  set  of  experiments.  He  did  not  confine 
himself  to  charcoal,  but  tried  a  number  of  other  solid  substances, 
and  varied  his  experiments  so  much  as  to  enable  liim  to  give  us  a 
very  satisfactory  theory  of  these  absorptions.  I  first  saw  this  im- 
portant paper  in  Gilbert's  Annalen  der  Physik,  and  immediately 
translated  it  for  the  Annah  of  Philosophy,  It  lay  some  time  by  me 
before  1  could  find  room  to  insert  it ;  but  its  importance  was  such 
that  1  was  unwilling  to  withhold  it  from  my  readers,  and  therefore 
substituted  it  in  place  of  the  customary  biographical  article  with 
which  the  numbers  of  the  Annals  of  PkUosopliy  usuaWy  commence. 
It  will  be  fqund  in  the  fourth  and  fifth  numbcj's  of  our  sixth  volume. 

The  general  result  of  De  Saussiire's  experiments  leads  to  the 
conclusion,  that  the  absorption  of  gases  by  porous  solid  bodies 
depends  upon  the  same  cause  as  the  capillary  attraction  of  liquids. 
Chemical  affir.iiy  doubtless  iias  its  effect,  as  it  has  also  upon  capil- 
lary attraction,  Charcoal,  meerschaum,  ligniform  asbestus,  rock 
cork,  hydroplmnc,  quartz,  sulphate  of  lime,  mineral  agaric,  hazel- 
wood,  mulberry,  fir,  linen  thread,  wool,  and  raw  silk,  were  the 
solid  bodies  employed,  and  all  of  them  have  the  property  of  ab- 
sorbing gases. 

Charcoal  absorbs  the  most  gases,  and  the  proportions  absorbed 
by  the  other  bodies  are  nearly  in  the  order  in  which  they  have  been 
named.  Each  of  these  substances  absorb  a  determinate  quantity  of 
every  particular  gas ;  but  the  order  is  not  the  same  for  the  different 
solid  bodies  indicating  the  action  of  chemiial  afiinity.  Thus  char- 
coal absorbs  more  nitrous  oside  than  carbonic  acid  gas ;  but  meer- 
schaum absorbs  more  carbonic  acid  gas  than  nitrous  ojiide.  The  fol- 
lowing table  exhibits  the  number  of  volumes  of  the  different  gases 
absorbed  by  dry  box-wood  charcoal. 

ICE,  Volumrk 


Ammoniacal  gas CO 

Muriatic  acid 85 

Sulphurous  acid 65 

Hulpbutetcd  hydrogen  .  55 

Nitrous  oside 40 

Carbonic  acid 35 


Oletiant  gas 35 

Carbonic  oside 9"42 

Oxygen 9.25 

Azote   7'5 

Oxy-carbureted  liydr.     5 

Hydrogen !-75 

Water  diminishes  the  power  of  solid  Ixidies  to  absorb  gases.  And 
when  a  solid  body  is  saturated  whh  a  gas,  the  addition  of  water 
disengages  a  portion  of  this  gas.  During  the  absorption  of  gases 
by  solid  bodies,  heat  is  disengaged,  owing  obviouslv  to  the  conden- 
sation of  the  gas  in  the  pores  of  the  solid   body.    Thus  the  density 
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of  ammoniacal  gas  absorbed  by  box-wood  charcoal  is  increased  90 
times.  When  the  gases  are  rarificd  the  solid  bodies  absorb  a 
greater  bulk  of  them  than  when  they  are  of  the  density  produced 
by  the  pressure  of  the  atmosphere.  This  might  have  been  ex- 
pected,  supposing  the  absorption  to  be  occasioned  by  an  attraction 
between  the  solid  body  and  the  gas,  as  is  obviously  the  case.  When 
a  piece  of  charcoal^  saturated  with  one  gas,  is  put  into  another  gas, 
it  allows  a  portion  of  the  first  gas  to  escape,  and  absorbs  a  portion 
of  the  new  gas.  The  quantity  of  gas,  thus  expelled,  is  always  the 
greater  the  more  there  b  an  excess  of  the  gas  which  produced  it. 
Two  gases  united  by  absorption  in  charcoal,  often  experience  a 
greater  condensation  than  each  would  in  a  separate  state.  F6r 
example,  the  presence  of  oxygen  gas  in  charcoal  facilitates  the 
^condensation  of  hydrogen  gas  :  the  presence  of  carbonic  acid  gas  or 
of  azotic  gas  facilitates  the  condensation  of  oxygen  gas :  and  that  of 
bydrcgen  gas  the  condensation  of  azotic  gas.  Yet  no  perceptible 
combination  takes  place  between  the  gases  thus  absorbed  together. 

M.  de  Saussure  likewise  examined  the  absorption  of  the  different 
gases  by  liquids,  in  order  to  determine  whether  Dalton's  theory  was 
consistent  with  the  phenomena.  Most  of  my  readers,  I  presume, 
know  that,  according  to  Mr.  Dalton,  the  absorption  of  gases  by 
liquids  is  merely  mechanical,  and  not  influenced  by  chemical  affi- 
nity.   The  quantity  absorbed,  according  to  him,  is  either  (4-)  % 

(t)  ^  (t)  %  Of  (-t)  S  ^h^  ^^  ^  ^y^  liquids  absorb  their  own  bulk  <^ 
carbonic  acid  gas,  sulphureted  hydrogen  gas^  and  nitrous  oxide ; 
•J-th  of  their  bulk  of  olefiant  gas ;  ^th  of  their  bulk  of  oxygen 
and  nitrous  gas ;  and  -^th  of  their  bulk  of  azote,  hydrogen,  and 
carbonic  oxide.  M.  de  Saussure  found  the  absorption  of  different 
gases  by  water  and  alcohol  as  in  the  following  table. 


.  Sulphurous  acid  gas  

Sulphureted  hydrogen  •. . . 

Carbooic  acid 

Nitrous  oxide 

Olefiant  gas 

Oxygen  gas 

Carbonic  oxide 

Oxy-cart>ureted  hydrogen. 

Hydrogen 

Azote , 


100  Tolumes  of 
Water. 


Volumes. 
4378 
S5S 
106 
76 
]5'3 
6*5 
6-2 
5-1 
4-6 
4-1 


100  volumes  of 

Alcohol. 
Sp.  Gr.  0*84. 


Volumes. 
11577 
606 
186 
153 
127 
16-25 
14*6 
7-0 
5-1 
4*2 


From  this  table  we  see  that  one  part  of  Dalton's  theory,  namely^ 
that  gases  are  absorbed  in  the  sam^  proportion  l^  all  liquids,  is 
inaccurate;  for  alcohol  obviously  absorbs  a  much  greater  propor- 
tion of  the  gases  than  water.  The  proportions  of  sulphureted 
hydrogen,  carbonic  acid,  and  nitrous  oxide,  absorbed  by  water,  are 
fo  different,  that  Mr.  Dal  ton's  opinion,  that  water  absorbs  exactly  its 
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own  bulk  of  each  must  be  erroneous,  Finnlly,  M.  de  Saussui* 
ibund  that  different  liquids  absorb  tile  gases  in  different  ordora : 
thus  nupbtba  absorbs  more  of  olefiant  gas  than  of  nitrous  oxid0, 
while' essential  oil  of  lavender  absoibs  more  of  nitrous  oxide  than 
of  olcSairt  gas.  This  can  only  be  ascribed  to  tbe  agency  of  che- 
mical  affinity,  Finafiy,  he  ascertained  by  experiment,  that  Mr. 
Dahon's  opinion  respetfling  the  qunnlily  of  gas  disengaged,  vrhia 
water  saturated  with  one  gas  is  brought  into  contact  with  another 
gas,  Is  inaccurate.  It  would  appear,  therefore,  from  these  experi- 
ments of  Dc  Saussure,  that  Mr.  Dalton's  theory  is  errroncous  iu 
^very  particular. 

((.    HEAT. 

No  new  discovery  respecting  heat,  so  far  as  I  know,  has  been 
*(ade  during  tTie  course  of  last  year.  Mr.  Davenport,  has,  how- 
ever, written  a  very  complete  refutation  of  some  objections  that 
had  been  started  against  M.  Prevost's  theory  of  radiant  heat;  and 
M,  Prevost  himself  has  given  us  a  very  short  but  clear  outline  of 
Ms  theory,  which  has  been  adopted,  I  believe,  by  almost  all  tbe 
chemical  philosophers  of  the  present  day.  Both  of  these  papers 
will  be  found  i»  the  Annals  of'  Philosophy ;  the  6rst  in  the  hfth, 
and  the  second  *n  the  sixth  volume  of  that  work.  M.  Prevost's 
outline  of  his  theory  being  very  short,  it  may  be  expected  that  I 
should  give  it  here.    It  is  in  substance  as  follows : 

1.  Heat  b  a  discrete  fluid,  every  particle  of  which  moves  rapidly 
in  a  straight  line.  'I'hese  particles  go  one  in  one  direction  and 
another  in  another;  so  that  every  sensible  pointof  the  hot  space  is 
a  centre  from  which  depart,  and  to  which  arrive,  rows  of  particles 
or  calorific  rays. 

2.  Every  calorific  ray,  which  a  body  sends  by  emission  or  by 
refJection,  only  replaces  another  ray,  which  would  take  the  same 
direction  if  the  body  were  withdrawn.  This  is  to  be  understood  of 
a  hot  place  where  heat  radiates.  If  the  intercepting  body  is  of  the 
same  temperature  with  tlie  place,  the  ray  which  it  replaces  is  equal 
to  itself;  if  not,  (his  ray  or  row  of  particles,  is  more  or  less  abund- 
ant in  heat. 

3.  A  reflector  in  a  place  of  uniform  temperature  sends  neither 
more  nor  fewer  calorific  rays  than  another  body. 

4.  It  follows  from  this;  1.  That  in  a  place  of  uniform  tempe- 
rature, a  reflector  of  whatever  form  does  not  alfect  a  thermometer 
subjected  to  its  influence.  2,  That  if  it  reflect  rays  emanated  from 
a  body  more  or  less  hot  than  the  place,  it  will  raise  or  depress 
respectively  the  thermometer  subjected  to  its  influence. 

In  the  last  volume  of  the  Edinburgh  Philosophical  Transactions, 
nbhlished  during  the  summer  of  1815,  there  is  a  paper  by  Dr. 
John  Murray,  Lecturer  on  Chemistry  in  Edinburgh,  on  the  Dif- 
fiiMon  of  Heat  at  the  Eiirth's  Surface.  This  ingenious  gentleman 
had  started  the  following  objection  to  the  Hutttmian  theory,  which 
Be  TORsidcfed  as  ftital  to  its  ifuth.     If  a  central  fire  existed  in  the 

tartfr/isHflttagstiptKtBes,  ftDiia'thc'vfefy-  aarurs  of  tag  it  wiuttl 
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not  fCMiain  at  the  centre,  but  must  diffuse  itself  equally  tfarougli 
fbt:  wbcde  globe ;  so  that  in  tiaie  the  surface  of  the  earth  would 
become  as  hot  as  the  centre.  To  this  Mr.  Piayfair  answered^  that 
llhe  aliegod  equalization  would  undoubtedly  take  place,  provided 
heat  did  not  make  its  escape  from  the  surfietce  of  the  earth ;  but  if 
fbe  heat  (as  was  proiMdble)  escaped  from  the  nirface  of  the  earth  as 
fast  as  it  i)(^  conveyed  to  it  from  the  centre,  then  no  accumulatioa 
of  increase  of  temperaiture  would  take  place.  The  principal  object 
of  the  paper  in  question,  is  to  show  that  no  such  escape  of  neat 
takes  place  from  the  surface  of  the  earth ;  tliat  nature  has  guarded 
against  it  eflfectuaUy  by  the  constitution  of  the  atmosphere ;  that 
hear,  in  eonseqdence,  is  constantly  accumulating  on  this  globe  of 
Ours ;  and  that  the  time  will  come,  when  the  whole  surface  of  the 
etirth  shall  have  Acquired  the  same  temperature.  According  to  this 
notKMithe  polar  regions  are  becoming  annually  wanner,  and  will  ia 
time  equal  the  heat  of  the  torrid  zone. 

But  1  conceive  that  our  ingenious  author  has  committed  an  over- 
sight, by  greatly  underrating  the  effect  of  the  radiation  of  heat. 
Whoever  will  peruse  with  attention  Dr.  Wells's  admirable  Essay  on 
Dew,  will  be  satisfied  that  this  radiation,  even  in  cold  weather,  is 
very  considerable.  On  clear  nights  he  often  found  the  grass  13°  or 
14^  colder  than  the  atmosphere.  There  is  no  reason  for  supposing 
that  heat  radiated  in  this  manner  is  intercepted  by  the  atmospiiere. 
As  we  have  no  evidence  that  the  polar  regions  are  warmer  at  present 
than  they  were  some  thousand  years  ago,  I  do  not  see  why  we 
should  believe  that  any  such  amelioration  has  taken  place.  Indeed 
the  evidence  is  rather  on  the  contrary  side ;  for  North  Greenland, 
which  formerly  was  accessible  and  even  colonized  by  the  Danes, 
has  been  for  ages  blocked  up  with  ice,  so  that  we  are  ignorant 
whether  the  wretched  inhabitants  still  struggle  with  their  situation, 
or  have  perished  from  want  of  food  and  by  the  inclemency  of  the 
climate.  Mr.  Scoresby  has  ascertained  that  the  mean  temperature 
of  latitude  78°*  on  the  coast  of  Spitzbergen,  is  only  18%  instead 
of  'S4®,  as  calculated  by  Mr.  Kirwan ;  and  he  thinks  it  demon- 
strable, that  at  the  pole  the  mean  temperature  will  not  exceed  7° 
or  8°.  It  is  much  more  probable  that  the  heat  thrown  from  the 
surface  of  the  earth  by  radiation  is  nearly  equivalent  to  what  is 
throwti  into  it  by  the  solar  rays,  and  that  the  mean  temperature  of 
the  globe  remains  nearly  stationar}\  We  have  other  proofs  against 
thfe  existence  of  a  central  fire,  which  appear  quite  conclusive.  The 
mean  temperature  of  mines  is  always  found  to  be  the  mean  tempe- 
rature of  the  country  in  which  the  mine  in  situated.  No  increase 
of  temperature  has  ever  been  observed  to  take  place  as  the  mine 
increases  in  depth,  yet  this  ought  undoubtedly  to  happen  on  the 
supposition  of  the  existence  of  a  central  fire,  even  according  to  the 
reasoning  of  Mr,  Playfair  himself. 

III.   SIMPLE   SUPPORTERS. 

TThe  ^simple  supporters  of  combustion,  at  present  known,  amouiv^ 


I 


fie  Imiirovements  m  Physical  Science  l3A$i^ 

to  three;  namely  oxygen,  iodine,  and  chlorine;  and,  if  Ampere's 
hypolhcsia  respecting Jliiorine,  so  ably  suppgrted  by  Sir  Humphry 
J)avy,  be  correct,  it  will  constitute  a  fourtli.  Many  important 
&ctE  respecting  these  bodies  have  been  lately  ascertained.  I  shall 
Slate  the  principal  of  them  in  this  place. 

1 ,  Oxygen.  This  substance  was  raised  by  Lavoisier  to  a  very  high 
ik  among  chemical  substances.  He  considered  it  as  ilie  acidify- 
ing principle,  as  the  only  supporter  of  combustion,  and  as  capable 
of  uniting  with  and  modityiug  all  other  simple  bodies.  The 
jQodern  discoveries  in  chemistry  have  deprived  oxygen  of  a  good 
.deal  of  its  dignity.  Davy  lias  shown  that  it  forms  alJtalies  as  well 
as  acids,  and  that  many  acids  exist  which  contain  no  oxygen.  It  is 
not  therefore  the  acidifying  principle.  This  indeed  is  a  doctrine 
vhich  was  all  along  maiatatned  by  Berthollet,  whose  sagacity  in 
many  points  of  chemical  theory  deserves  the  highest  admiration. 

Osygen  has  lost  liltewise  the  property  of  being  the  only  simple 
supporter  of  combustion.  For  chlorine  possesses  that  pro|»erty  per- 
haps in  a  greater  degree  than  oxygen;  with  this  curious  exception, 
•ihat  charcoal  will  not  burn  in  it  nor  unite  with  it.  Iodine  is  cer- 
tainly a  much  less  perfect  supporter  of  combustion,  since  the  only 
body  hitherto  observed  to  burn  in  it  is  potassium.  It  is  amusing  to 
observe  the  awkward  attempts  of  the  French  chemists  to  preserve  for 
osygen  the  exclusive  privilege  of  being  the  only  simple  supporter  of 
combustion.  According  to  them  combustion  in  the  chemical  sense 
of  the  word  is  very  different  from  the  meaning  which  it  bears 
among  the  vulgar.  Notliing,  says  Thierry,  is  more  similar  to 
i;ombustioD  than  what  takes  place  when  phosphorus  is  introduced 
into  chlorine  gas.  We  have  flame  and  the  phosphorus  disappears. 
Nothing,  on  the  other  hand,  is  more  unlike  combustion,  than  the 
lusting  of  iron  in  a  damp  place.  Yet  the  first,  he  informs  us,  is 
not  a  real  combustion,  while  the  second  is.  (Annales  de  Chimie, 
xciii.  p.  53.)  It  is  surprising  that  these  gentlemen  do  not 
perceive  that  they  are  merely  altering  the  meaning  of  a  word,  which 
bas  been  known  and  understood  ever  since  mankind  were  acquainted 
with  fire.  The  burning  of  phosphorus  in  chlorine  would  be  called 
eoinhtistian  by  every  pernin  of  comnion  sense  who  witnessed  the 
pheoomciton.  Nor  is  there  any  thing  in  the  chemical  mean- 
ing of  the  term,  which  is  incompatible  with  its  application  to  this 
and  many  oiher  similar  eases.  The  rusting  of  iron  in  a  damp 
place  would  never  be  called  combustion  either  by  the  vulgar  or  by 
chemists,  who  considered  the  case  with  attention.  It  consists 
merely  in  the  transfer  of  the  oxygen  of  water  to  the  iron.  Thenard 
and  Gay  Lussac  Iiave  arranged  chlorine  and  iodine  among  com- 
bustible substances,  merely  because  they  have  the  property  of 
combining  with  oxygen.  If  they  had  placed  these  bodies  in  a  class 
by  themselves,  their  conduct  might  have  been  excusable;  but  lo 
call  ihem  combustible  is  absurd;  because  nothing  similar  to  com- 
bustion, in  any  sense  of  ihe  word,  takes  place  when  they  unite 
>K'h.1*i'£^.H(Tt^>'t}}'"ii„'^'?^ot  be, directly  accomplished,  an4  il 
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far  from  intimate.  Why  should  the  supporters  of  combustion  not 
have  the  property  of  uniting  with  each  other  ?  It  has  been  long 
known  that  the  simple  combustibles  have  that  property.  Sulphur 
unites  to  copper  with  such  violence  as  to  produce  both  light  and 
heat  in  abundance ;  yet  nobody  on  that  account  has  thought  proper 
to  class  sulphur  among  the  supporters  of  combustion.  Neither  is  it  a 
i^fficient  reason  to  class  chlorine  and  iodine  along  with  sulphur^ 
that  all  the  three  unite  with  hydrogen  and  form  an  acid. 

The  only  exclusive  privilege  which  remains  to  oxygen  is,  that  it 
alone,  or  its  compounds,  are  fit  for  the  respiration  of  animals,  and 
necessary  indeed  to  preserve  life.  Th^  breathing  of  the  other  sup- 
porters of  combustion  is  almost  instantly  fetal  to  animal  life* 

2.  Chlorine  is  now  pretty  generally  admitted  to  be  a  simple  sup- 
porter of  combustion.  Almost  the  only  chemist  of  eminence  wno 
adheres  to  the  old  Opinion  is  Berzelius.  His  opposition  is  founded 
on  the  supposed  inconsistency  of  Davy's  theory  with  the  chemical 
canons,  which  he  has  established  by  a  vast  number  of  uncomnrKNily 
accurate  analyses.  But  this  inconsistency,  I  am  persuaded,  he 
will  find  on  a  closer  examination  to  vanish  entirely.  If  this  were 
the  proper  place,  I  think  I  could  show  that  the  doctrine  of  Davy 
and  the  canons  of  Berzelius  agree  perfectly  with  each  other. 

In  Schweigger's  Journal  for  May  1815  (vol.xiii.  p.  7^)  there  is 
a  long  paper  by  Professor  Hildebrandt,  stating  several  objections  to 
Davy's  theory  of  chlorine.  I  was  extremely  surprised  on  reading 
this  paper  to  find  that  all  the  objections  it  contained  had  been 
examined  and  answered  long  ago,  and  that  all  of  them  were 
founded  on  mistakes.  Chlorine,  he  says,  converts  nitrous  gas  into 
nitric  acid,  and  therefore  it  must  contain  oxygen.  This  was  the 
first  experiment  that  I  tried  when  Davy  published  his  theory.  I 
found  that  the  change  here  stated  actually  took  place;  but  on 
examining  my  chlorine  it  was  mixed  with  common  air ;  and  upon 
preparing  pure  chlorine  I  found  that  it  produced  no  change  onr 
nitrous  gas.  Davy  afterwards  made  the  same  experiment  and  pub- 
lished it,  and  the  fact  is  now  well  known  to  all  chemists  of  pre- 
cision. Another  objection  is,  that  when  common  salt  is  decomposed 
by  the  galvanic  battery  the  chlorine  appears  at  the  positive  wire. 
This,  so  far  from  being  an  objection,  is  a  strong  argument  in  favour 
of  Davy's  theory.  Oxygen  and  iodine  are  likewise  attracted  by  the 
positive  pole ;  so  should  chlorine,  if  it  be  a  simple  supporter  of 
combustion. 

Another  objection  is  that,  when  metals  are  burnt  in  chlorine  gas, 
they  are  converted  into  oxides.  I'he  fact  is  not  so,  unless  water  be 
present  in  the  vessel ;  thev  are  converted  into  chlorides,  a  variety  of 
which  have  been  describei.  by  Dr.  John  Davy.  The  other  objec- 
tions of  Hildebrant  are  all  of  a  similar  nature,  and  do  not  afipear 
to  me  to  be  worth  mentioning,  as  they  have  all  been  refuted  long 

ago- 

It  is  amusing  to  observe  the  efforts  which  the  French  chemists 

have  made  to  deprive  Davy  of  the  honour  of  this  tUeorY*    TV\w^\jk 
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a  long  paper  by  liidauh-de-Villiers  in  the  Annalcs  de  Chimie  (vol. 
xciii.  p.  32)  to  prove  that  Scheele  did  Dot  consider  thlorine  as  a 
simple  substance.  The  proof  is  most  extraordinary.  Scheele's 
opinion  was  not  adopted  by  chemists  in  general,  not  even  by  Davy 
himself;  therefore  Scheele  did  not  maintain  it.  The  very  name, 
dephlogisiicated  muriatic  acid,  given  to  chlorine  by  Scheele,  shows 
us  what  his  opinion  was.  Phlogiston  in  Sclieele's  opinion,  as  every 
body  knows,  was  hydrogen  gas.  If,  therefore,  chlorine  was  mu- 
riatic acid  deprived  of  hydrogen,  it  is  obvious  that  he  must  have 
considered  muriatic  acid  as  a  compound  of  chlorine  and  hydrogen  j 
and  accordingly  this  opinion  was  maintained  by  Kirwan  in  his  essay 
on  phlogiston,  on  the  authority  of  Scheele.  Scheele  says,  in  hia 
essay  on  manganese,  "  muriatic  acid  deprived  of  phlogiston,  which 
is  one  of  its  constituent  parts."  [Vacuie  muriatujue  depouilU  du 
phUigUtique  qui  esi  laie  de  ses  parlies  consliluantes.)  *  I  canno^ 
conceive  any  thing  more  exphcit  than  this. 

There  tan  be  no  doubt  that  it  was  the  experiments  of  Gay-Lussac 
and  Thenard,  published  in  their  Recherches  Physico-Chimiques, 
that  led  Davy  to  form  the  new  theory.  So  far  their  merit  is  con- 
spicuous. But  as  they  did  not  adopt  the  new  theory  in  tliat  worlt, 
but  argued  against  it,  nothing  can  be  more  ridiculous  than  to  claim 
it  after  it  has  been  established  by  another.  If  Gay-Lussac  always 
maintained  it,  as  he  informs  us,  but  was  prevented  from  publicly 
embracing  it  by  the  authority  of  Berthollet,  we  may  pity  his  pusil- 
lanimity, but  cannot  on  that  account  admit  his  claim  as  the  first 
projwgator  of  a  theory,  which  he  publicly  opposed.  As  to  M, 
Ampere,  his  posthumous  claim  cannot  be  maintained,  as  he  pubr 
lished  nothing  whatever  on  the  subject. 

Gay-Lussac  has  lately  added  an  important  fact  to  what  was  pre- 
viously known  of  chlorine.  He  has  shown  tliat  it  combines  with 
more  than  its  weight  of  oxygen  gas,  and  forms  an  acid,  to  which 
lie  has  given  the  name  of  chloiic  acid.  He  has  pointed  out  a  mclhod 
of  obtaining  this  acid  in  a  separate  state,  and  has  shown  that  it  is  a 
constituent  of  the  salts  called  formerly  hyper-orymuriates,  to  which 
henceforth  the  name  of  chlorates  must  be  given,  Vauquelin  ha» 
published  an  account  of  the  properties  of  these  salts. 

Sir  Humphry  Davy  has  lately  discovered  a  new  gaseous  com- 
pound of  chlorine  and  oxygen,  which  does  not  seepi  to  possess 
^id  properties.  It  is  obtained  by  rrtiucing  clilorate  of  potash 
(hyper-oxymiiriale  of  potash)  to  a  jiowder,  making  it  ialo  a  solid 
paste  with  sulphuric  acid,  and  exposing  it  in  a  small  retort  to  a  beat 
not  so  high  as  212°.  A  gas  is  obtained,  which  is  the^substauce  in 
question.  It  has  a  much  mure  intense  greenish  yellow  colour  than 
chlorine ;  does  not  act  upon  mercury ;  but  is  rapidly  absorbed  by 
water.  Tiie  taste  of  it  is  astringent,  and  it  is  very  corrosive.  When 
phosphorus  is  introduced  into  it  an  explosion  takes  place,  and  the 
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combustible  burns  in  the  liberated  ^ases  with  gtefit  brSliancy. 
When  heated,  it  explodes  with  more  violence  than  euchlorine ;  and 
two  ifida^ures  of  it  seem  to  be  converted  into  three,  two  of  which 
aire  (nCy^n  and  one  chlorine.  This  approaches  the  supposition  thftt 
the  doTifipound  is  fortned  of 

Chlorine  • . .  •  1  atom  j  Oxygen  •  •  •  •  4  atoms 

But  it  is  obvious  that  if  the  weight  of  an  atom  of  chlorine  be 
4*4f  and  that  of  an  atom  of  oxygen  1,  the  two  gases  never  can 
combine  in  one  volume  chlorine  and  two  oxygen.  Accordingly 
Davy  found  less  than  one  volume  of  chlorine  to  two  of  oxygen*  li 
we;suppose  0*9  of  a  volume  of  chlorine  to  two  volumes  of  oxygeo^ 
which  was  what  Davy  actually  found,  the  substance  will  then  be  a 
compound  of  one  atom  chlorine  and  four  atoms  oxygen* 

Thus  we  have  three  compounds  of  chlorine  and  oxygen,  namely. 

Chlorine*  Oxygen. 

Euchlorine,  composed  of,  •••  ••  1  atom  +   1  atom 

New  gas    • •  •  •  i  4-4 

Chloric  acid • • .  •  •  1  +5 

'  tt  will  be  necessary  to  apply  systematic  names  to  i3iese  substances. 
1  WOold  recommend  to  Sit  H.  Davy  to  employ  the  Greek  notnerals 
kl  bis  nomenclature,  because  they  apply  to  any  quantity  of  com- 
pounds of  the  same  constituents,  without  occasioning  any  confusion. 
Tims  his  Euchlorine  fnight  be  called  protochlorous  oxide ;  his  new 
^as,  deutochlorous  oxide  5  and  Gay-Lussac*s  chloric  acid,  perchloric 
adcL  These  names  would  be  distinct,  and  much  more  easily  re« 
Uretobered  than  arbitrary  terms  given  without  any  regard  to  system. 
We  maiy  affect  to  disregard  system  in  our  names,  but  the  affectation 
is  improper.  Without  attending  to  it,  the  science  of  chemistry 
1>ecot](^es  a  mere  mass  of  confusion.  When  our  chemical  theories 
tfre  shown  to  be  erroneous,  let  the  names  be  altered.  This  does  no 
harm,  if  it  is  not  in  reality  attended  with  good. 

.  3.  Iodine. — ^A  great  number  of  papers  on  iodine  have  been  pub- 
lished during  the  course  of  the  year  1815 ;  but  after  the  very  com- 
plete treatise  on  that  subject  by  Gay-Lussac,  inserted  in  the  fifth 
and  sixth  volumes  of  the  Annals  of  Philosophy^  these  papers  cannot 
be  expected  to  exhibit  much  novelty.  The  following  are  the  only 
»ew  facts  that  I  have  observed  in  them. 

The  iodide  of  gold  is  a  white  powder.  Uranium  is  precipitated 
by  a  hydriodate  of  a  dirty  dark  colour.  Link,  Fischer,  and  Steffens, 
(Schweigger's  Journal,  vol.  xi.  p.  134.) 

The  iodide  of  antimony  has  a  dark  red  colour,  and  is  soluble  in 
water.  The  iodide  of  bismuth  is  orange.  Its  solution  is  not  preci- 
pitated by  potash.  The  iodide  of  arsenic  is  dark  purple-red,  and 
possesses  acid  properties.  The  iodide  of  tellurium  is  dark  purple- 
I'e'd,  and  forms  a  colourless  solution  with  potash.  Ruhland.  (Ibid. 
p.  1S9. 

Dr.  Wollaston  has  determined  the  figure  of  the  crystal  of  iodine 
to  be  a  rhomboidal  octohedron,  whose  axes  ar^  to  each  other  ^s  th^ 
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numbers  two,  three,  four.     (See  Arnials  of  Philosopky,  vol.  v.  p. 

237.) 

Gaultier  de  Claubry  and  Stromeyer  have  ascertained  that  starch 
is  the  most  delicate  re-agent  for  detecting  the  presence  of  iodine. 
The  iodine  must  be  uncombined.  Starch  does  not  detect  iodine  in 
a  solution  containing  hydriodic  acid  or  iodic  acid.  But  if  an  acid 
be  poured  in  so  as  to  disengage  the  iodine,  the  starch  shows  the 
presence  of  that  substance  by  the  indigo-blue  colour  which  it 
assumes.  (Gilbert's  Annalen,  vol.  xlix.  p.  146;  and  Ann.  de 
Chim.  vol.  xciii.  p.  85.) 

M.  Gaultier  de  Claubry  has  analyzed  sea  water  and  several  foci 
from  the  English  channel.  He  could  detect  no  iodine  in  sea  water; 
but  he  found  it  in  the  following  sea  plants :  fucus  saccharinus,  fucui 
digitatus,  fucus  vesiculosus,  fucus  siliquosus,  fucus  filum.  (See 
Ann.  de  Chim.  vol.  xc.  p.  7^^  US.) 

I  have  been  informedthat  Mr.  Smithson  Tennant  before  his  death 
succeeded  in  detecting  iodine  in  sea  water ;  but  I  know  nothing 
respecting  the  method  which  he  followed  in  his  investigation. 

Sir  Humphry  Davy  has  discovered  a  solid  combination  of  iodine 
and  oxygen.  I  place  it  here  because  the  discoverer  does  not  con- 
sider it  as  acid  unless  it  be  combined  with  water,  though  I  entertain 
a  different  opinion  from  this  ingenious  chemist.  It  is  obtained  by 
exposing  iodine  to  the  action  of  euchlorine  gas.  The  gas  is  ab- 
sorbed, and  a  solid  substance  formed  consisting  of  two  compounds; 
the  first,  a  combination  of  chlorine  and  iodine ;  the  second,  of 
oxygen  and  iodine.  By  the  application  of  a  gentle  heat,  the  first 
compound  is  driven  ofi^,  and  the  second  remains.  Sir  H.  Davy 
gives  it  the  name  of  oxiodine ;  but  perhaps  the  term  oxiodic  acta 
would  be  more  proper.  It  is  white,  and  semi-transparent ;  has  no 
smell ;  but  a  strong  astringent  sour  taste.  It  sinks  rapidly  in  sul- 
4)huric  acid.  A  heat  rather  below  600^  decomposes  it.  According 
to  Davy's  experiments,  it  is  composed  of 

Iodine 81*28   1  atom 

Oxygen   18-72    . . 4 

100-00 

This  compound  is  deliquescent.  It  is  very  soluble  in  water.   Tlic 

solution  reddens  vegetable  blues,  and  then  destroys  them.    It  acts 

upon  all  the  metals,  and  combines  with  alkalies,  earths,  and  metallic 

.  oxides.    It  unites  likewise  with  the  acids,  and  forms  with  them  solid 

Compounds,  which  possess  remarkable  properties. 

IV.   SIMPLE   COMBUSTIBLES. 

1.  Hy drogen.-- One  of  ihe  most  important  experiments  which 
can  well  be  made  in  the  present  state  of  the  science  of  chemistry  is 
related  in  the  Annals  of  Philosophyj  (vol.  vi.  p.  234)  on  the  autho- 
rity of  Van  Mons.  Dobereiner  introduced  a  globule  of  mercury 
'  into  a  vessel  of  water,  and  placed  it  near  the  negative  wire  of  a 
galvanic  battery.  Oxygen  gas  was  given  out  from  the  positive  wire ; 
but  no  gas  whatever  was  extricated  fropi  the  negative  wire.     The 
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globule  of  mercury  was  however  attracted  by  it,  and  was  gradually 
converted  into  an  amalgam.  Hence  it  would  seem  that  hydrogen 
has  the  property  of  forming  an  amalgam  with  mercury.  If  so,  it 
roust  be  a  metallic  body  j  at  least  if  the  opinion  universally  admitted 
at  present  be  true,  that  mercury  amalgamates  only  with  metalsr.  I 
am  disposed  to  admit  the  truth  of  this  experiment,  though  I  have 
not  repeated  it,  because  some  years  ago  I  remember  that  Sir  H. 
Davy  very  nearly  hit  upon  it.  He  exhibited  the  evolution  of  oxygen 
gas  at  the  positive  pole  \vithout  the  extrication  of  any  gas  whatever 
at  the  negative  wire;  but  the  quantity  of  mercury  which  he  used 
being  very  considerable,  no  sensible  amalgam  was  formed;  but  if 
hydrogen  be  a  metal,  we  have  a  simple  explanation  of  the  amalgam 
formed  by  means  of  ammonia  or  sal-ammoniac  and  mercury  when 
acted  upon  by  the  galvanic  battery.  The  speculations  on  the  pre- 
sence of  oxygen  in  ammonia,  as  far  as  they  depend  upon  that  ex- 
periment, would  be  refuted ;  while  a  good  deal  of  the  most  plausible 
Srt  of  the  reasoning  respecting  the  composition  of  azote  would 
:ewise  be  destroyed.  It  becomes,  therefore,  of  the  utmost  con- 
sequence to  verify  or  refute  this  fundamental  experiment  of  Dobe- 
reiner. 

2.  Charcoal. — ^As  to  Dobereiner's  metallization  of  charcoal, 
mentioned  also  in  the  Armals  oj-  Philosophy  (vol.  v.  p.  237),  I  h*^^ 
not  yet  had  an  opportunity  of  judging  how  far  his  experiments  are 
correct.  There  is  an  account  of  these  experiments  in  the  first 
volume  of  Dobereiner's  Chemistry ;  but  as  I  have  not  yet  seen  that 
book,  I  do  not  know  how  they  were  made,  nor  what  degree  of  con-» 
fidence  can  be  put  in  them.  At  present  I  own  I  am  not  disposed  to 
admit  the  truth  of  the  opinion. 

Dobereiner  has  published  a  set  of  experiments  in  order  to  show 
that  charcoal  has  the  property  of  purifying  air,  and  of  freeing  it 
"from  those  ofTensive  fumes  with  which  it  b  often  contaminated. 
Nothing  more  is  necessary  than  to  put  the  charcoal  into  the  conta- 
.  minated  air,  and  to  allow  it  to  remain  for  a  certain  time.  It  im- 
bibes the  noxious  fumes,  and  deprives  the  air  of  all  smell.  In  this 
way  he  freed  air  from  the  fumes  of  tobacco  smoke,  of  asafoetida, 
&c.  When  water  is  present  at  the  same  time  with  the  charcoal, 
the  air  is  purified  the  sooner. 

3.  Cyanogen. — Gay-Lussac  has  lately  discovered  a  new  gaseous 
substance,  to  which  he  has  given  the  name  of  cyanogen^  because  it 
constitutes  tlie  basis  of  prussic  acid.  It  is  obtained  by  exposing  dry 
prussiate  of  mercury  to  heat  in  a  retort.  The  gas  speedily  passes 
over,  and  must  be  received  over  mercury.  It  possesses  the  following 
properties : — 

It  is  colourless ;  has  a  very  pungent,  but  quite  pecuUar  smell ;  its 
specific  gravity  is  1*8011  ;  it  burns  with  a  blue  flame,  requires 
twice  its  volume  of  oxygen  gas  for  combustion,  and  leaves  as  a  re« 
siduuHi  one  volume  of  azotic  gas,  while  two  volumes  of  carbonic 
acid  gas  are  fprmed.     Hence  it  is  composed  of 
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^H  r  Carbon 46-1    2  atoms  J^^ 

^1  »  Azote  53-9   I  JH 

'  '  100-0  '     ■ 

Water  absorbs  -J-J-  times  its  bulk  of  tbis  gas ;  alcoliol,  23  times 
its  bulk ;  and  sulphuric  etber  and  oil  of  turpentine,  at  least  as  mueli 
as  water.  It  combines  with  potassium,  mercury,  aud  several  other 
bodies,  and  forms  a  set  of  bodies  to  which  Gay-Lussac  has  giveu 
the  name  of  cyanurels.  The  term  cyanides  would  have  been  more 
proper;  for  cyaoogen  in  these  combinations  acts  a.  part  exactly 
analogous  to  that  of  ehlorinc  and  iodine,  which  are  obviously  sup- 
porters of  combustion.  Therefore  the  names  of  all  their  combina- 
lions  with  combustibles  ought  to  be  analogous  to  those  of  the  com- 
pounds of  oxygen  and  the  same  bodies ;  that  is  to  say,  they  should 
end  in  ide.  What  is  called  prussiate  of  mercury  is  a  cyanide  of 
mercury. 

V.    MKTALS, 

1 .  Plalinum. — DobeTcIner  has  shown,  as  Mr.  Smithson  Tennant 
had  done  long  ago,  that  when  nitre  -or  nitrate  of  soda  is  melted  iu 
a  platinum  crucible,  a  portion  of  the  platinum  is  oxidized.  But 
none  of  the  other  nitrates  seem  to  possess  this  power.  He  tried 
nitrate  of  barytcs,  nitrate  of  strontian,  «nd  nitrate  of  lime,  without 
obtaining  any  oitide  of  platinum.  The  oxide  obtained  had  a  reddish- 
brown  colour,  almost  the  metallic  lustre,  and  was  completely 
soluble  in  sulphuric  acid. 

2.  Copper. — When  copper  is  dissolved  in  nitric  acid,  the  solutioo 
is  at  first  green  and  muddy  ;  by  degrees  a  yellow  precipitate  falls  to 
the  bottom,  and  the  liquid  becomes  transparent  and  blue.  Professor 
Hildebi-ant  has  examined  this  yellow  precipitate,  and  concludes 
from  his  experiments  that  it  is  an  oxide  of  copper  containing  more 
oxygen  than  the  black  oxide  of  copper.  The  fact  would  be  curious 
and  important,  if  this  be  really  the  case ;  but  Hildebrandt's  experi- 
■ments  do  not  appear  to  mc  quite  satisfactory.  They  would  require 
repetition,  and  several  points  ought  to  be  determined  with  mote 
precision  than  lie  lias  done.  (See  Schweigger's  Journal,  vol.  xi. 
p.  169.) 

3.  lion. — Dr.  Henry  has  observed  a  curious  effect  produced  upon 
<:ast-iron  when  left  in  contact  with  solutions  of  muriate  of  lime  or 
muriate  of  magnesia.  Most  of  the  iron  was  removed,  the  specific 
gravity  of  the  mass  was  reduced  to  2155,  and  what  remained  con- 
sisted chiefiy  of  plumbago,  and  the  other  impurities  present  in  cast- 
iron.     (See  Annals  of  PkUosophy,  vol.  v.  p.  6(5.) 

4.  Nickel. — Lampadius  has  given  us  a  set  uf  experiments  on 
pure  nickel,  which  have  been  inserted  in  the  Annals  of  Philosophy 
(vol-  V.  p.  ax).  Its  magnetic  energy  compared  with  that  of  iron 
he  found  as  35  to  55.  He  alloyed  it  with  gold,  platinum,  coppeff 
andiron.  He  did  not  succeed  in  uniting  it  with  silver.  It  coi  " 
bined  readily  with  phosphorus  and  sulphur. 
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5.  Zewc.^ — ^Vogel  has  published  a  set  of  experiments  on  zinc.  The 
following  are  the  results  which  he  obtained.  The  blatk  powder 
which  remains  when  zinc  is  dissolved  in  sulphuric  acid  consists  of 
charcoal^  iron,  and  sulphate  of  lead.  He  could  not  obtain  any 
more  than  one  oxide  of  zinc,  and  therefore  denies  the  existence  of 
the  supposed  protoxide  of  zinc  obtained  by  Clement  and  Desormes 
and  by  Berzelius.  The  flowers  of  zinc  of  the  aix)thecaries  always 
contain  less  or  more  carbonic  acid.  There  exists  a  subsulphate  oif 
zinc,  whidh  is  sparingly  soluble  in  boiling  water. 

6.  Arsenic. — ^A  great  number  of  experiments  have  been  lately 
made  on  the  solubility  of  white  oxide  of  arsenic  in  water.  Those 
of  Klaproth  have  been  published  in  a  preceding  volume  of  the 
AnnaU  of  Philosophy.  A  still  more  complete  set  of  experiments 
were  afterwards  published  by  Professor  Bucholz.  But  the  most 
elaborate  of  all  are  those  of  Mr.  Fischer,  a  public  teacher  in  the 
University  of  Breslau.  They  occupy  no  less  than  40  pages  id 
Schweigger's  Journal  (vol.  xii.  p.  155).  The  results  at  which  he 
arrived  are  as  follows. 

White  oxide  of  arsenic  is  insoluble  in  water.  Its  solution  takes 
place  only  when  it  is  changed  into  an  acid  by  combining  with  a 
greater  proportion  of  oxygen,  which  it  absorbs  at  the  expense  of 
the  undissolved  portion.  Hence  the  reason  why  the  undissolved 
portion  loses  its  white  colour,  and  becomes  of  a  dirty  yellow.  This 
change  takes  place  at  all  temperatures  between  that  of  the  common 
temperature  of  the  atmosphere  and  that  of  boiling  water.  1 2*343 
parts  of  boiling  water  dissolve  one  part  of  this  s'ibstance  ;  beiweien 
the  temperatures  of  122°  and  144°,  22  parts  of  w^^ter  are  necessary 
to  dissolve  one  part  of  this  substance  ;  between  the  temperatures  oif 
66*  and  77°>  50  parts  of  water  are  necessary;  while  between' the 
temperatures  of  45°  and  50°,  6*6-6  parts  of  water  are  necessary  to 
produce  this  solution.  To  obtain  the  solutions  in  these  proportions, 
a  very  long  action  of 'water  upon  white  arsenic  is  necessary. 

7.  Tungsten.-— h  set  of  experiments  on  tungsten  by  Bucholz, 
made  some  years  ago,  but  promised  in  the  historical  introductory 
discourse  of  last  year,  have  been  published  in  the  Annals  of  Philo- 
sophy (vol.  vi.  p.  198).  He  shows  that  the  methods  hitherto  fol- 
lowed to  obtain  tungstate  of  ammonia  do  not  furnish  that  salt  in  a 
state  of  purity,  and  that  the  impure  salt  does  tiot  yield  the  metal 
when  SQielted  in  the  usual  way,  but  runs  into  a  slag.  This  is  pro- 
bably the  reason  why  so  few  chemists  have  succeeded  in  obtaining 
tungsten  in  the  metallic  state.  Bucholz  obtained  it  in  that  state. 
He  was  not  able  to  fuse  it ;  but  he  confirmed  the  previous  experi- 
ments of  the  Elhuyarts  and  Allen  and  Aiken  respecting  the  great 
specific  gravity  of  this  metal.  He  found  its  specific  gravity  l7*4, 
which  is  a  mean  between  the  results  obtained  by  the  Elhuyarts  * 
(17-6)  and  Allen  and  Aiken  (17-2). 

•  8*  In  a  late  number  of  the  Annals  of  Philosophy  (vol.  vi.  p.  75) 
it  was  stated  that  Brugnatelli  had  formed  an'  amalgam  by  exposing 
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.mercury  to  tlie  beautiful  purple  fumes  which  eshale  when  indigo  if 

lieated.     Hence  he  concluded  that  indigo  cotitaini  a  metallic  basis. 

I  -^This  experiment  has  been  confirmed  by  Dobereiner.     He  heated 

.(ogcther  30  grains  of  the  finest  Guatimalo  indigo  and  10  grains  of 

I  -inercurj  in  a  porcelain  dish  (constantly  triturating  the  mixture)  till 

tiie  purple  fumes  from  the  indigo  began  to  appear.     He  obtained  a 

I-  ^lid  amalgam   of   mercury,   which,    when  heated,   exhaled  the 

Ifnrple  fumes  of  indigo.     When  digested  in  sulphuric  acid,  it  com- 

I'Wiunicated  a  dark  blue  colour.    When  pot  into  nitrate  of  silver, 

fc-gcystals  of  silver  were  speedily  deposited  in  the  form  of  an  anichoke. 

B^liese,  being  digested  m  sulphuric  acid,  coloured  it  blue,  indicating 

m  alloy  of  silver  and  the  metal  of  indigo. 

Dobereiner  conceives  that  many  other  vegetable  metals  exist.    If 

t  Aese  experiments  should  be  ccmfirmed,  1  think  it  is  high  lime  for 

I  tfheinbts  to  examine  whether  the  mere  property  of  combining  with 

t  mercury  witliout  destroying  the  metallic  lustre  of  that  body  be  suffi- 

inent  of  itself  to  constitute  a  metal.    This  opinion  seems  to  have 

been  adopted  on   too  slight  grounds.     If   Uubland's  statement 

{Schweigger's  Journal,  slii.  p.   359),    that  mercury  amalgamates 

I    with  aulphureted  hydrogen  and  phosphureied  hydrogen  gases,  bo 

I  true,  it  seems  obvious  that  the  mere  amalgamation  with  this  li<^uid 

L  ^  sot  of  itself  sufiicient  to  prove  the  metallic  state  of  a  body.      >^^A 

Tt,   ACIDS.  1^1 

1.  Sulphuric  Acid. — Professor  Link,  ofBreslau,  has  published  s 
vet  of  experiments  on  the  action  of  sulphuric  acid  on  vegetable 
■ubstanecs ;  but  I  do  not  perceive  any  new  tacts  in  these  experi- 
ments, except  that  when  this  add  is  digested  on  sugar  or  gum  x 
quantity  of  malic  acid  Is  formed. 

The  general  opinion  of  chemists  for  some  time  past  has  been 
that  the  fuming  sulphuric  add  of  Nordhausen  is  an  acid  free  from 
water.  This  opinion  has  been  lately  verified  by  Dobereiner.  He 
made  wate*  absorb  58  grains  of  the  fuming  acid,  and  precipitated 
the  liquid  by  bary  tee -water.  The  sulphate  of  barytes  obtained 
weighed  170  grains.  Now  if  we  allow  this  salt  to  contain  34-3  per 
cent,  of  sulphuric  acid,  it  is  obvious  that  1 70  grains  of  it  contain 
^7*7^  grains  of  sulphuric  acid  ;  but  this  is  almost  exactly  the  quan- 
tity of  fuming  acid  absorbed  by  the  water. 

2.  Chloric  Acid. — ^Vauquelin  has  obtained  this  acid  in  a  state  of 
purity.  He  formed  chlorate  of  barytes  by  the  method  of  Chenevix, 
taking  care,  however,  not  to  employ  any  acetic  acid  to  facilitate  th« 
action  of  the  phosphate  of  silver.  This  acid  possessed  the  followin|r 
properties : — 

It  is  colourless ;  its  taste  Is  acid  and  astriogeat;  its  odour,  nhea 
concentrated,  is  somewhat  pungent- 
It  reddens  infusion  of  litnvisj  it  does  not  precipitate  silver,  lead, 
nor  mercury,  from  their  solution  in  nitric  acid ;  it  does  not  preci- 
pitate gelatine,  notwith:.tandtog  its  astringent  taste,  though  chlorine 
s  this  property. 
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When  paper  stsuned  with  Utmus  is  left  in  contact  with  it  for  some 
dayS|  the  colour  of  the  litmus  is  destroyed.  When  this  acid  it 
heated,  the  greatest  part  of  it  is  volatilized,  though  a  portion  of  it 
is  decomposed  into  oxygen  and  chlorine.  Muriatic  acid,  sulphurete4 
hydiwen,  and  sulphurous  acid,  decompose  chloric  acid,  and  deve* 
lope  chlorine,  provided  they  be  not  added  in  excess.  With  muriatic 
acid,  water  is  formed,  and  the  two  acids  are  converted  into  chlorine^ 
With  sulphureted  hydrogen,  sulphur  is  deposited,  water  formed^ 
and  chlorine  disengaged.^  The  sulphurous  acid  is  converted  into 
sulphuric  by  taking  oxygen  from  the  chloric  acid,  which  in  conse* 
quence  is  converted  into  chlorine. 

3.  Acetic  Acid*-^\t  is  the  custom  in  Germany  to  distil  vinegar 
in  stills,  whose  heads  and  conducting  pipes  are  composed  of  £nglish 
tin.  Professor  Pfaff,  of  Kiel,  has  shown  that  vinegar  distilled  in 
this  way  holds  a  little  tin  in  solution.  Accordingly,  when  sul- 
phureted hydrogen  is  mixed  with  it,  a  dark  brown  precipitate 
appears.  This  precipitate  had  been  ascribed  to  lead ;  but  P£Eiff 
ascertained  that  it  is  always  owing  to  tin,  even  when  soft  solder  is 
present,  which  contains  a  notable  proportion  of  lead. 

4.  Prussic  Acid. — From  a^t  of  experiments  published  by  Dobe* 
rdner,  it  would  appear  that  when  ah  alkali  is  heated  with  pure 
charcoal,  ammonia  is  always  formed ;  but  when,  besides  the  char- 
coal, iron,  or  any  substance  containing  iron,  is  present,  prussic 
acid,  or  rather  ferrureted  chyazic  acid,  is  formed. 

A  sketch  of  Gay-Lussac's  researches  respecting  prussic  acid  ha$ 
been  inserted  in  the  last  number  of  the  Annals  of  Philosophy m  He 
has  shown  that  it  is  a  compound  of  equal  volumes  of  cyanogen  and 
l^ydrqgen  gas.    Hence  it  consists  of 

Carbon    45*10 2  atoms 

Azote 5272   I 

Hydrogen    2*18  I 

100*00 

It  may  be  bbtained  by  pouring  muriatic  acid  upon  cyanide  of 
mercury.  The  receiver  must  be  surrounded  with  ice.  Gay-Lussae 
lias  given  it  the  name  of  hydro-cyanic  acid.  It  possesses  the  follow*- 
ing  properties  2 — 

It  is  a  colourless  liquid,  having  a  very  strong  smelL  Its  taste  i$ 
at  first  cooling,  then  hot,  and  it  is  a  violent  pobon.  Its  specific 
gravity  is  0*6969.  It  boils  at  the  temperature  of  80^,  and  congeals 
at  the  temperature  of  5^.  When  exposed  to  the  air,  it  begins  to 
evaporate,  and  produces  a  degree  of  cold  sufficient  to  congeal  it* 
The  specific  gravity  of  its  vapour  is  0*9360.  This  acid  combineil 
with  the  different  bases,  and  forms  the  salts  at  present  known  by 
the  name  of  priissiates.  Henceforth  they  must  be  called  hydro^ 
cyanates.  Potassium^  and  potash,  soda,  and  barytes,  at  a  red  heat^ 
atcompose  hydro-cyanic  acid,  and  produce  cyanides. 

i^  The.  substaQce  discovered  by  BerthoUet,  and  called  by  Idea 

C  2 
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oxyprussic  add,  formed  by  mixing  chlorine  and  prussic  add,  has 
likewise  been  examined  by  Gay-Luxsac.  He  has  shown  it  to  be  a 
compound  formed  by  the  union  of  equal  volumes  of  chlorine  gas 
Bud  cyanogen  gas,  and  in  consequence  has  given  it  the  name  of 
chiaro-cyanic  acid.  Tliis  acid  is  a  colourless  liquid,  having  a  very 
strong  smell,  and  acting  on  the  eyes  and  nose  nearly  as  strongly  as 
ammonia.  Jt  reddens  litmus;  is  not  combustible.  The  specific 
gravity  of  its  vapour  is  2*1 11.  Its  solution  in  water  does  not  preci- 
pitate nitrate  of  silver  nor  barytes- water.  Alkaline  bodies  seem  to 
combine  with  it ;  but  the  instant  an  acid  is  poured  on  the  compound, 
the  clilom-cyanic  acid  is  decomposed,  and  carbonic  acid  and  am- 
monia formed.  Gay-Lussac  has  rendered  it  probabje  that  in  this 
case  the  whole  chloro-cyanic  acid  and  the  portion  of  waier  decom- 
posed  are  resolved  into 


■    posed  are  resolved  into  "^H 

1  volume  muriatic  acid,  ^^H 

1    volume  carbonic  acid,  W^^ 

I   volume  ammuniacal  gas.  ^^B 


^H      witn 


I  volume  ammuniacal  gas. 
C.  !n  the  historical  introduction  published  lu  the  Aimahof  Pki- 
lusophj  at  the  beginning  of  last  year  (vol.  v.  p.  25),  I  gave  an 
account  qf  ferrureted  chyazic  acid  and  sulphureted  chyazic  acid, 
,  two  new  compounds  discovered  by  Mr.  Porrelt.  Since  that  time 
■Jhis  ingenious  chemist  has  subjected  these  acids  to  a  new  analysis. 
The  results  which  be  obtained  are  as  follows.  Ferrureted  chyazic 
acid  is  composed  of 

Prussic  acid 63'79    4  atoms 

black  oxide  of  iron  .  . .  ^f>'21    I 

100-00 
Sulphureted  chyazic  acid  is  composed  of 

Prussic  acid 34"8    1  atom 

Sulphur 65-2    4 

100-0 

I  should  not  be  surjiriscd  if  these  two  acids  were  in  reality  c6m- 
pounds  of  cyanogen  with  iron  and  sulphur ;  that  is  to  say,  lyanides 
qf  iron  find  sulphur.  As  some  of  Mr.  Porrett's  data  were  erroneous, 
it  is  obvious  that  his  conclusions  cannot  be  quite  correct. 

7,  Chromic  Acid, — In  the  year  1812  an  elaborate  set  of  experi- 
ments on  chromic  acid  by  Mr.  Brandenburg,  an  apothecary  at 
Polotzk,  in  Ru-isiii,  was  read  before  the  Imperial  Academy  of 
Sciences  at  St.  Petersburgh.  It  was  published  In  the  Russian  lan- 
guage in  the  technological  Journal  of  the  Academy,  vol.  x.  1S13. 
The  original  German  copy  is  inserted  in  Schweigger's  Journal  {vol. 
xiii.  p.  ^74).  The  object  of  the  experiments  is  to  show  that  the 
substance  called  chromic  acid  by  Vauquelln  is  not  a  simple  combi- 
nation of  chromium  and  oxygen;  but  that  it  always  contains  a 
portion  of  the  acid  employed  to  separate  it  from  the  alkaline  body 
with  which  it  was  combined,  and  that  to  it  only  it  owes  Its  acid 
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properties.  In  short,  Brandenburg  seems  to  be  of  opinion  that  no 
such  substance  as  chromic  acid  exists.  As  the  subject  is  of  const- 
derable  importance  in  a  chemical  point  of  view,  I  shall  insert  either 
the  whole  of  Brandenburg's  paper,  or  at  least  a  full  abstract  of  it, 
in  a  future  number  of  the  Annals  of  Pt^Uosophy. 
'■  8.  Oxalic  Acid. — It  is  wellknown,  I  presume,  to  most  of  my 
readers,  that  Mr.  Royston  published  some  time  ago  in  the  Medical 
Repository,  the  case  of  a  young  lady  who  died  in  40  minutes  in> 
consequence  of  swallowing  half  an  ounce  of  crystals  of  oxalic  acid 
instead  of  sulphate  of  magnesia.  M.  Guyton^Morveau,  who  ha9 
given  an  account  of  this  remarkable  &ct  in  the  Ann.  de  Chim.  (voh 
xein.  p.  199),  seems  to  entertain  some  doubts  whether  the  death  of 
the  young  lady  w^s  owing  to  the  oxalic  acid  or  not.  Perhaps  I  d(r 
not  understand  his  meaning ;  but  he  terminates  his  observations 
with  the  following  remark :  ^'  It  is  difficult  to  avoid  believing  that 
in  the  administration  of  the  remedy  there  took  place  one  of  those 
mistakes  which  unfortunately  are  too  common,  and  that  every  thing 
done  afterwards  had  less  for  its  object  to  discover  the  truth  than  to 
destroy  suspicion.'^ 

Whatever  Morveau  may  mean  by  this  paragraph,  there  can  be^ 
no  doubt  that  oxalic  acid  acts  as  a  violent  poison  when  taken  inter^ 
naHy;  for  Mr.  Anthony  Tod  Thomson,  surgeon  in  Sloane-street, 
and  one  of  the  editors  of  the  London  Medical  Repository,  gave  it 
to  dogs  and  other  animals,  and  it  never  failed  to  prove  fetal  in  a. 
short  time. 

9.  Sorbic  Acid. — This  is  an  acid  lately  discovered  by  Mr.  Dono- 
van in  the  berries  of  the  pyrus  aucuparia.  He  obtained  it  by  the 
following  process. '  The  berries  are  bruised,  and  their  juice  squeezed- 
out.  This  juice,  being  strained,  is  mixed  with  a  filtered  solution 
of  acetate  of  lead.  The  precipitate  is  collected  on  a  filter,  and 
edulcorated  with  cold  water.  Then  a  very  large  quantity  of  boiling 
water  is  poured  on  the  filter,  and  collected  in  glass  jars.  After 
some  hours,  this  liquid  deposits  crystals  of  singular  lustre  and 
beauty.  These  crystals  are  collected,  and*  boiled  with  a  quantity  of 
very  dilute  sulphuric  acid  not  sufficient  to  saturate  all  the  lead.  The 
liquid  is  then  set  ^side  for  some  days.  The  sulphate  of  lead  depo- 
sited being  separated,  a  current  of  sulphureted  hydrogen  gas  is 
passed  through  the  liquid.  The  sulphuret  of  lead  formed  is  sepa- 
rated, and  the  liquid  boiled  till  the  excess  of  sulphureted  hydrogen 
is  driven  off.     The  water  now  contains  nothing  but  sorbic  acid. 

This  acid  is  colourless,  without  smell,  and  having  an  intensely 
acid  taste.  It  dissolves  in  alcohol,  and  is  very  soluble  in  water. 
When  evaporated  to  dryness,  it  leaves  an  uncrystallizable  residuum, 
which  deliquesces.  When  distilled,  the  liquor  that  passes  over  is 
not  acid.  It  may  be  kept  for  a  considerable  length  of  time  without 
uadergoing  decomposition.  It  decomposes  malate  of  lead.  It 
combines  in  three  proportions  with  oxide  of  lead,  forming  super- 
sorbafey  which  can  only  be  obtained  in  a  liquid  state;  sorbate,  which 
c«Dstitates  the  beautiful  silky  crystals  from  which  tlie  acid  was  ob- 
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taineil ;  and  suhsorlate,  which  is  the  insoluble  hard  residue  left 
upon  the  filter.  Both  of  the  last  two  salts  are  insoluble  in  water; 
but  when  the  sorbate  is  boiled  in  water,  it  is  decomposed  into  super- 
iorbate  and  subsnrbate.  The  supersorbate  remains  dissolved  in  the 
.liquid;  and,  on  cooling,  deposits  crystals  of  sorbate,  while  ilie 
excess  of  acid  remains  in  the  liquid.  Malic  acid  only  combine* 
with  oxide  of  lead  in  two  proportions,  forming  supermalate  and 
'palate  of  lead. 

Sorbic  acid  in  escess  forms  with  potash,  soda,  and  ammonia, 
-fells  which  yield  permanent  crystals.  The  salts  of  malic  acid  with 
tbe  same  bases  do  not  cryslaHize. 

Sorbic  acid  is  neutralized  by  carbonates  of  lime  and  barytes, 
Vbile  these  carbonates  are  incapable  of  neutralizing  malic  acid. 

Sorbate  of  magnesia  crystallizes;  rpalatc  of  magnesia  yields  JUk     ~ 
crystals.  ^^ 

Sorbic  acid  does  not  dissolve  alumina.  ^| 

■Vll.     SALTS. 

1.  New  Tript'C  Sail. — Mr.  Geiger,  apothecary  at  Karlsruhe, 
Evaporated  the  liquid  that  remained  after  the  preparation  of  muriatic 
acid  from  a  mixture  of  sulphuric  acid  and  common  salt,  from  which 
he  had  separated  all  the  crystals  of  sulphate  of  soda  that  he  could 
obtain.  He  procured  a  salt  which  possessed  the  following  pro- 
perties ; — 

It  crystallized  in  transparent  rectangular  oblong  tables  or  square 
tables,  from  the  size  of  ^  inch  to  ^  inch  and  -j  of  a  line  in  tliick- 
ness.  Sometimes  small  crystals  appeared  nearly  of  the  cubic  form. 
Its  taste  was  cooling,  and  similar  to  tliat  of  sulphate  of  soda.  It 
did  not  effloresce.  At  the  temperature  of  68°  it  dissolves  in  twice 
its  weight  of  water.  When  ihe  solution  is  cooled,  crystals  of  common 
sulphate  of  soda  are  deposited.  He  foimd  by  analysis  that  this  sidt 
ts  composed  of 

Sulphuric  add 23*900 

Muriatic  acid 0'  1 76 

Soda     , IS'524 

Water  of  crystallization 57-500 

100-000 
I  cannot,  for  my  part,  consider  this  as  a  true  triple  salt.  ThfK 
proportion  of  muriatic  acid  is  too  small.  Besides,  the  proportions  of 
sulphuric  acid  and  soda  are  just  those  which  exist  in  sulphate  of 
soda ;  namely,  two  atoms  of  sulphuric  acid  and  one  atom  of  soda. 
The  muriatic  acid  seems  only  to  he  mechanically  mixed.  Probably 
by  its  attraction  for  water  it  prevents  tlie  efflorescence  of  ihe  salt. 
The  shape  of  the  crystals  is  not  so  easily  accounted  for. 

2.  Cryiiallhed  Ammonia- Muriati  of  Rhodium. — For  Dr.  WoU 
laslon's  method  of  separating  palladium  and  rhodium  held  together 
in  solution  in  muriatic  acid  Vauquelin  has  substituted  the  following. 

.into  the  solution  of  the  two  metals,  which  must  contain  aii  excess 
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of  acid,  he  pours  ft  Quantity  of  ammonia.  Th^ palladium  is  imme- 
diately separated  in  tne  state  of  a  triple  salt.  The  residual  liquid 
being  evaporated  to  dryness,  and  digested  in  alcohol,  all  the  foreign 
salts  are  removed,  and  pure  ammonio- muriate  of  rhodium  remains* 
Laugier  obtained  this  salt  in  regular  crystals  by  the  following 
method.  He  dissolved  it  in  a  very  little  water.  A  yellowish  matter 
consisting  of  foreign  bodies  remained  undissolved.  The  liquid  was 
again  evaporated  to  dryness,  and  the  dry  mass  digested  in  alcohoU 
These  solutions,  evaporations,  and  digestions,  in  alcohol,  being  re-  ' 
peated  a  number  of  times,  the  liquid  left  to  itself  deposits  regular 
crystals  of  ammonio- muriate.  These  crystals  appear  nearly  black  ; 
but  by  transmitted  light  they  exhibit  a  garnet-red  colour.  They 
bave  the  shape  of  equilateral  four^ided  prisms.  When  reduced  to 
powder,  they  assume  a  beautiful  red  colour. 

3.  Chlorates, — M.  Yauquelin  has  published  a  description  of  the 
chlorates  (Ann.  de  Chim.  vol.  xcv.  p.  96).  Except  the  chlorate  of 
potash,  which  has  been  long  known,  none  of  these  bodies  bad  been 
examined  by  any  other  chembt  than  Mr.  Chenevix,  who  published  a 
description  of  them  a  good  many  years  ago  in  the  Philosophical 
Transactions. 

(1.)  Chlorate  of  Strontian, — It  may  be  formed  by  saturating 
chloric  acid  with  carbonate  of  strontian.  It  has  a  sharp  and  some- 
what astringent  taste.  It  is  dii&cult  to  obtain  it  in  crystals,  because 
it  is  very  soluble  in  water,  and  even  deliquescent.  On  red-hot 
charcoal  it  melts,  giving  out  a  fine  purple  flame. 
.  (2)  Chlorate  of  Ammonia. — It  may  be  obtained  by  saturating 
chloric  acid  with  carbonate  of  ammonia.  It  crystallizes  in  fine 
needles.  It  seems  to  be  volatile.  Its  taste  is  extremely  sharp.  It 
detonates  on  a  hot  body,  like  nitrate  of  ammonia,  but  at  a  lower 
temperature,  and  it  gives  out  a  red  flame.  When  heated  in  close 
▼essels,  it  is  decomposed,  and  converted  into  chlorine  gas,  azotic 
gas,  with  a  little  oxygen  gas,  or  oxide  of  azote.  At  the  same  tim^ 
a  Kttle  muriate  of  ammonia  is  formed. 

(3.)  Chlorate  of  Soda, — ^It  may  be  obtained  by  saturating  chloric 

acid  with  carbonate  of  soda.    It  crystallizes  in  square  plates,  like 

the  chlorate  of  potash ;  but  it  is  very  soluble  in  water,  yet  not  deli- 

-  quescent.    Its  taste  is  cooling,  and  somewhat  sharp.    On  red-hot 

charcoal  it  fuses  into  globules,  giving  out  a  yellow  light. 

500  parts  of  carbonate  of  soda  saturated  with  chloric  acid  pro«> 
duced  11 00  of  crystallized  chlorate.  When  distilled,  it  yielded  a 
l^reat  deal  of  oxygen  gas  mixed  with  a  little  chlorine.  The  residuum 
pf  the  distillation  was  distinctly  alkaline,  though  it  had  not  been 
strongly  heated. 

^  (4)  Chlorate  ofBarytes. — It  crystallizes  in  rectangular  four-sided 
prisms  terminated  by  an  oblique  fece.  Its  taste  is  sharp  and  harsh. 
It  dissolves  at  the  temperature  of  50^  in  about  four  times  its  weight 
of  water.  It  is  insoluble  in  alcohol.  Its  aqueous  solution^  wheft 
pure,  is  neither  precipitated  by  nitrate  of  silver  nor  muriatic  acid. 

Vihtn  well  dried  and  heated,  it  loses  39  per  cent.,  which  loss  ui 
•wing  to  the  escape  of  oxygen*    The  teaiidut  oi  \!^%  ^<eo^ 
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is  not  entirely  soluble  in  water,  and  the  solutiea  is  sensibly  alkaline. 
The  insoluble  portion  is  carbonate  of  barytes, 

Vauqueiin  endeavoured  from  this  salt  to  determine  the  composi- 
tion of  chloric  add,  and  the  proportion  of  oxygen  in  barytes ;  but 
his  experiments  varied  so  much  from  each  other,  that  no  confidence 
can  be  phced  in  them.     He  found  chloric  acid  composed  of 


Oxygen 65 

Chlorine 35 


and  barytes  of  100  barium  +  J  oxygen, 

5.  Prucklorale  of  Mercury. — This  salt  is  obtained  by  diasolvinj^ 
protoxide  of  mercury  in  chloric  acid.     When  the  saturation  is  conw 

flete,  almost  the  whole  salt  precipitates  in  the  form  of  small  grains. 
ts  colour  is  greenish  yellow.  Its  taste  is  mercurial,  but  weak.  It 
is  slightly  soluble  in  boiling  water.  When  heated,  it  detonates,  and 
oxygen  gas  is  given  out ;  but  it  is  chiefly  converted  into  corrosive 
sublimate  and  peroxide  of  mercury ;  the  chlorine  combining  with 
one  portion  of  the  mercury,  and  the  oxygen  with  another, 

{(;.)  Perchlorale  of  Mercury. — This  salt  may  be  obtained  by  dis-^ 
solving  peroxide  of  mercury  in  chloric  acid.  It  is  pretty  soluble  in 
water,  having  a  strong,  taste  analt^ous  to  that  of  corrosive  subli- 
mate. It  always  contains  an  excess  of  acid,  is  precipitated  yellow 
by  the  alkalies,  and  crystallizes  in  small  needles.  When  heated,  it 
gives  out  oxygen,  and  is  converted  into  corrosive  sublimate  and 
oside  of  mercury.  If  ihe  heat  be  increased,  more  oxygen  is  driven 
of^  and  most  of  the  corrosive  sublimate  is  converted  into  calomel. 

4.  I  shall  here  collect  Berzelius's  analyses  of  several  salts  as  he 
has  stated  tliem  in  his  paper  on  the  Composition  of  Vegetable  Sub- 
stances, published  in  the  liftli  volume  of  the  Annah  (f  Philosophy. 

Citrate  of  Lead,  Oxalate  of  Lead. 

Citric  acid   ....  34-18   ..   100    °^?1'" ^'^i**  .' "  ?t1«   "  &4 
Oxide  of  lead  ..  65-82   ..  lyo    Ox.de  of  lead.. _75;46    ..  307-£-| 

lOO-OO 
Succinate  of  Lead. 
Succinic  acid. .  30'!)   . .   1 
Oxide  of  lead. .  69-1    ..  223-6^J 

lOO-O 

Subsuccinate  of  Lead. 

Succinic  acid    ..    13'07    ..    lOO 

Oxide  of  lead  ..  Se-93    ..  666 

100-00 
,  50-55  Acetate  of  Lime. 

,  21-64     Acetic  acid 64-6    ..   100 

,  27-81     Lime 35-4    ..     54-<^ 


i 


Tartrate  of  Lead. 

Tartaric  acid ....  37-5    . 
Oxide  of  lead  ...  62-5    . 


Tartrate  of  Lime. 


Tartaric  acid . 

Lime 

Water 


1000 


I 
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Acetate  of  Lead. 

Acetic  acid 26-97   ....  31-48   ....  IWOOO 

Oxide  of  lead 58-71    ....  68-52   217*662 

Water... 14-.^2   ....  53-140 


41 


100-00 


100-00 


Subacetate  of  Lead. 

Acetic  acid  ....  13-23    ..  100 
Oxide  of  lead  ..  8677   ..  656 


100-00 

Gallate  6f  Lead. 

Gallic  acid  . . .  36-5    . .  100 
Oxide  of  lead. .  63-5   ..  173*97 


100-0 


Subgallate  of  lead. 

Gallic  acid 15-92   ..  100 

Oxide  of  lead   ..  84-08   ..  528 


100-00 

Saclactate  of  Lead. 

Saclactic  acid  48-33    . .  100 
Oxide  of  lead  51-66   ..  106-87 


^9-99 


Benzoate  of  Lead. 

Benzoic  acid 51*65    ....  49-56 

Oxide  of  lead    48-35    ....  46-49 

Water    ..../.......  ....    3-85 


... 


. . 


100 
93-61 


Sub-benzoate  of  Lead. 

Benzoic  acid   ..ir..  26   ..  100 

Oxide  of  lead    ....  7^   ••  284 

100 

Tannate  of  lead. 
Tannin     65-79 


« « 


Oxide  of  lead  . .  34-21 


100-00  100-00 

Saccolate  of  Lead. 

Sugar  of  milk  36-471  . .  100 
Oxide  of  lead  63»529  ..  174-15 

100-000 

Supersaccolate  of  Lead. 
Sugar  of  milk  81-877 


100 
52 


100-00 

Saccharate  of  Lead. 

Sugar    41-H  ••  100 

Oxide  of  lead  .  58-26   . .  139-6 


.  • 


Oxide  of  lead.  18123 


100 
22-1 


100-00 


Saccharate  of  Ammonia. 

Sujgar ..  90-00   ..100 

Ammonia .  •  •     4*93   . .       5*49 
Water 5*07   ..      5*60 


100*00 


100*000 

Subsaccolate  of  Lead. 
Sugar  of  milk  ...  12*8   ..  100 


Oxide  of  lead ... .  87*2   ..  681 

100*0 

Gummate  of  Lead. 

Gum-arabic.  61*75   •.  100 
Oxide  of  lead  38-25   ..     62*105 


100*00 


\ 
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Airiylate  of  Lead. 

Potatoe  starch "Ji    100 

Oxide  of  lead 28   38-89 

100 


^ 


Action  nf  Sugar  on  Melalllne  Sails. — Vogel  has  published  a 

long  paper  lo  show  that  when  sugar  is  boiled  with  various  metallic 

oxides  and  with  different  metalliac  salts,  it  has  the  property  of  de- 

ComposiDg  them.     Sometimes  it  reduces  the  oxide  to  the  metallic 

I  ittate ;  at  others  (and  this  most  frequently)  it  deprives  the  oxide  of 

Ffioe  of  tlie  closes  of  oxygen  with  which  it  was  combined,  nnd  thereby 

lieduces  it  to  an  inferior  degree  of  oxidation.    The  result  of  his 

experiments  is  as  follows ; — 

When  a  solution  of  acetate  of  copper  is  boiled  with  sugar,  no 
gas  is  evolved  ;  but  a  brown  powder  is  precipitated,  which  is  prot- 
oxide of  copper.  Sugar  of  mill(,  honey,  manna,  and  other  sweet, 
hodies,  produce  the  same  effect.  Scheele's  sweet  principle  of  the 
oils,  fat,  and  wax,  likewise  occasion  the  same  precipitation,  but 
much  more  slowly. 

When  sulphate  of  copper  and  sugar  are  boiled  together,  the 
copper  is  precipitated  in  the  metallic  state.  All  the  other  sweet 
substances  produce  the  same  effect. 

When  nitrate  or  muriate  of  copper  is  boiled  with  sugar,  no  prot- 
oxide precipitates  ;  but  the  salts  are  converted  into  pronUrates  and 
pTomur'mles.  The  salts  of  iron,  zinc,  tin,  and  manganese ;  in 
short,  of  all  the  metals  which  have  the  property  of  decomposing 
water,  arc  not  decomposed  by  sugar. 

Sugar  boiled  with  nitrate  of  mercury  throws  down  metallic  mer- 
cury. It  produces  no  effect  upon  calomel ;  but  converts  corrosive 
sublimate  into  calomel. 

Nitrate  of  silver  and  muriate  of  gold  are  very  readily  decomposed 
by  sugar.  Sugar  and  manua  convert  peroxide  of  mercury  into 
protoxide. 

Sugar  readily  dissolves  the  red  oxide  of  lead  or  litharge.  It  de- 
prives the  brown  oxide  of  lead  of  part  of  its  oxygen,  and  then  dis- 
solves it. 

Vllt.    MINERAL   WATERS. 

1.  Sea  JVater. — Various  analyses  of  sea  water  have  been  lately 
published  by  Lichtenberg,  Vogel,  and  Bouillon  Lagrange.  Mr. 
Pftiff,  of  Kiel,  one  of  the  most  accurate  of  the  German  chemists, 
was  induced  by  these  experiments  to  make  a  careful  analysis  of  the 
waters  of  the  Baltic,  which  wash  the  coast  of  Germany  at  Kiel. 
The  result  of  his  analysis  is  as  follows. 

Tlie  specific  gravity  of  the  water  was  1-014.  100  grains  of  it 
I  ^ntained  the  following  salts : — 
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Carbonate  of  magnesia •«.•...  0*25 

Muriate  of  magnesia    1*95 

Muriate  of  lime    , 0*0/ 

Sulphate  of  lime 0*34 

Sulphate  of  magnesia   2*00 

Common  salt     ^ .  13*08 


17-65 

He  shows  that  muriate  of  lime  and  sulphate  of  magnesia  are  not 
incompatible  salts,  as  has  been  generally  supposed ;  but  that  they 
may  exist  together  in  solutions  sufficiently  diluted  with  water.  His 
dissertation  was  published  in  iSeptember,  1814  (Schweigger's 
Journal,  vol.  xi.  p.  8) ;  so  that  he  anticipated  Dr.  Murray,  of  Edin- 
burgh, who  has  advanced  an  analogous  opinion  in  bis  analysis  of  the 
mineral  waters  of  Dunblane  and  Pitcaithly. 

2.  Geilenauer  Mineral  Water. — ^This  water  was  likewise  analyzed 
by  P&ff.  He  conceives  that  during  the  carriage  a.  portion  of  th^ 
carbonic  acid  which  it  originally  contained  was  lost.  The  irouy 
which  constitutes  an  ingredient  of  this  water  at  the  spring,  had 
precipitated  in  the  form  of  a  brown  powder.  In  a  civil  pound  of 
this  water  he  found  the  following  ingredients : — 


Carbonate  of  lime  • .  4*8  grs. 
Carbonate  of  soda  • .  4*0 


Common  salt  •  •  •  •  4*0  grs. 
Carbonic  acid  gas  26  Paris  cuK  in. 

3.  Mineral  Water  of  Dunblane. — ^This  newly  discovered  mineral 
^ter  has  been  lately  analyzed  by  Dr.  Murray,  of  Edinburgh,  whose 
valuable  paper  on  the  subject  has  been  published  in  the  fourth  and 
fifth  numbers  of  the  last  volume  of  the  Annals  of  Philosophy.  The 
apecific  gravity  of  the  water  was  1*0047^*  A  pint  of  it  was  found 
to  contain  the  following  salts : — 

Common  salt •..••. •  24 

Muriate  of  lime    18 

Sulphate  of  lime « 3*5 

Carbonate  of  lime •  •     0-5 

Oxide  of  iron 0*17 

'      46*17 

But  he  supposes  that  the  sulphate  of  lime  does  not  exist  in  the 
^mter  originally,  but  is  formed  during  the  evaporation  by  the  action 
of  sulphate  pt  soda  on  muriate  of  lime.  According  to  this  very 
probable  idea,  the  real  constituents  of  this  water  are  as  follows  ^-<-i 

Common  salt .  • .  • .•••.'... 21 

Muriate  of  lime    20*8 

Sulphate  of  soda   3*7 

Carbonate  of  lime  •••«••• « •     0*5 

Oxide  of  iron    »«•#•• 0*17 

-  46*17 
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4.  Mineral  Water  of  Pilcaitkly. — This  waier  has  been  long 

known  and  freqneuted  by  the  inbabilaDts  of  Scoiland.     Dr.  Murray 

has  likewise  subjected  this  water  to  an  analysis.     He  found  the 

sahne  contents  in  a  wine  pint  to  be 

Common  salt   1 3-4 

Muriate  of  lime 1 9-5 

Sulphate  of  lime 0-9 

Carbonate  of  lime   0'5 

34-3 
And  tlie  gaseous  contents,  as  ascertained  by  Messrs.  Stoddart 
Mitchell,  are 

Atmospheric  air '..  0*5  cub,  in. 

Carbonic  acid  gas 1*0 

But  Dr.  Murray  conceives  that  the  sulphate  of  lime  is  produi 
during  the  analysis  by  the  action, of  sulphate  of  soda  on  muriate 
lime.  According  to  this  opinion,  the  real  constituents  of  this  mi 
neral  water  are 

Commtn  salt 12-/ 

^^  Muriate  of  lime    20*2 

^^  Sulphate  of  soda   0-9 

^^1  _.  Carbonate  of  lime 0'5 


n 


34-3 


M.  Vogel,  of  Paris,  has  likewise  started  a  similar  opinion  with 
*.  Murray,  namely,  thnt  muriate  of  lime  and  sulphate  of  mag- 
nesia may  exist  in  ihe  same  liquid  j  but  as  his  paper  on  the  subject ' 
was  only  published  in  July,  1815,  (Schweigger's  Journal,  vol.  xiii. 
p.  34^,}  he  did  not  anticipate  the  British  chemist.  Pfaff,  however, ' 
must  be  admitted  to  have  anticipated  him  by  at  least  a  year.  The 
ingenious  opinion,  however,  the  accuracy  of  which  can  scarcely  be 
called  in  question,  that  the  salts  contained  in  mineral  waters  arc 
of^en  decomposed  and  altered  during  the  analysis,  belongs,  as  far  as 
-llinow,  originally  to  Dr.  Murray. 

H  IX.    VEGETABLE    BODIES. 

^"^1.  The  most  important  paper  which  has  appeared  upon  vegetable 
Stibstances  Is  by  Professor  Berzelius,  and  was  published  in  the  fifth' 
volume  of  the  Jnnah  of  Pkilasopky.  It  describes  a  set  of  very  ■ 
elaborate  and  succt's^ful  experiments  to  determine  the  composition  . 
of  the  vegetable  acids  and  several  other  vegetable  bodies.  Gay- 
liussac  and  Thrnard  had  previously  published  a  set  of  very  inge- 
nious experiments  upon  the  same  subject ;  but  as  they  were  not  at 
EuflScienf  pains  to  dry  the  substances  which  ihey  analyzed,  it  is  not 
easy  to  draw  con-iequences  from  their  experiments.  Berjelius  has 
shown  that  their  rules  respecting  the  nature  of  vegetable  substances 
depending  on  the- relative  proportions  of  oxygen  and  hydrogen  which 
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they  contain  do  not  hold  good.    Tlie  following  are  the  results  which 
Berzelius  obtained : — 


Sabstaaces. 

CiU'icacid    

Tartaric  acid/ 

Oxalic  acid 

Succinic  acid    

Aeetic  acid   

Gallic  acid 

Saclactie  acid 

Benzoic  acid    

Tannin  (from  nutgalls) 

Common  sugar 

Sugar  of  milk  

Gum-arabic   

Pofatoe  starch 


- 

COMPOSlTIOir. 

J 

Per  Cent 

* 

In  Atoms. 

Oxygen. 

■  1 

Carbon. ' 

i 

Hydrogen. 

Oxy. 

Carbon. 

Hydrogen. 

54-831 

41-369 

3-800 

1 

1 

1 

60-213 

35-980 

3-807 

5 

4 

5 

66-534 

33-222 

0*244 

18 

12 

1 

47-888 

47*600 

4-512 

3 

4 

4 

46-82 

46-83 

6-35 

3 

4 

6 

3836 

56-64 

5-00 

3 

6 

6 

61-465 

33-430 

5-105 

8 

6 

10- 

20'43 

7441 

5-16 

1 

5 

^ 

44-654 

51-160 

4-186 

4 

6 

€ 

51-47 

41-48 

7-05 

10 

12 

«t 

63-359 

39-474 

7-167 

1 

1 

2 

51-306 

41-906 

6-788 

12 

13 

24 

49-455 

43*481 

7  064 

6 

7 

13 

I  conceive  that  I  have  given  satisfactory  proofs  {Armals  of  PkiUh- 
siiphy,  vol.  v.  p.  187)5  that  oxalic  acid  contains  more  hydrogen  than 
Berzelius  obtained  in  his  analysis^  and  tl;iat  it  is  in  reality  com- 
posed of 

Oxygen . .  3  atoms  |  Carbon . .  2  atoms  |  Hydrogen  .  •  1  atom 

I  think  it  may  be  easily  proved  in  the  same  way  that  the  true 
composition  of  the  other  vegetable  acids  analyzed  by  Berzelius  is  as 
follows  i — 


V 

/ 

COMPOi 

Per  Cent, 

[TIOM.      . 

In  Atoms. 

Substances. 

Oxygen. 

Carbon. 

Hydrogen. 

Oxy. 

Carbon. 

Hydrogen. 

Citric  acid    

55-036 
59-524 
64-739 
47-92.1 
46-875 
38098 
60-70* 

41-332 
35-762 
32-413 
47-859 
46-938 
56*892 
34-225 

3-632 
4*714 
2-848 
4-218 
6-187 
S-010 
5  012 

2 
5 
3 
3 
3 
1 
8 

2 
4 
2 
4 
4 
2 
6 

1 

tartaric  acid    

Oxalic  acid  

3 
1 

Soccioic  a^id  

Acetic  acid 

2 
3 

Gallic  acid    

1 

Saclactie  acid  

5 

As  for  Benzoic  acid  I  suspect  Berzelius  has  committed  some 
n^istake  in  the  analysis  of  it ;  for  its  composition  as  derived  from 
the  benzoate  of  lead  does  not  agree  in  the  least  with  the  statement 
of  this  most  ingenious  chemist.  I  do  not  at  present  notice  the 
analysis  of  the  five  last  substances  in  Berzelius's  table^  because  th« 
subject  is  attended  with  certain  difficulties  which  would  require 
more  room  to  explain  them  than  I  can  afford  at  present- 

Saussure  has  given  us  the  analysis  of  several  vegetab)i 


[Jifl 
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HU  experimants  were  made  with  great  care ;  but  his  method  is 
perhaps  scarcely  susceptible  of  the  precision  which  is  requisite  m 
such  delicate  investigations.  His  iiuniljcrs  for  gum  arable  differ 
very  much  from  those  of  Borzelius.  The  following  are  the  results 
which  he  obtained,  1  h^ve  added  the  nearest  atoms,  neglecting  the 
azote ;  because  I  am  not  quite  satisfied  respecting  its  presence  ig 
the  substances  subjected  to  analysis. 


Per  Ceni, 

■■■) 

Id  AtoDU. 

8.ibBtuiic». 

o.,j. 

Carbon. 

Hjdr. 

A  lot. 

Oxy 

CntltDn 

Hjd. 

Starch  ef  wheat  

4S-31 
55-87 
36-51 

45-80 
48-«6 

45-30 

37 -ao 

31i-7l 
4T-8a 

590 
6-84 

6-06 

C-4 
0-38 

S 

5 

8 
IS 

m^votfinpa, 

\i 

■  S.  ConvfTsion  of  Starch  inlo  SagOT. — The  curious  fact,  first  ascer- 
sined  by  Kirehoff,  that  starch  when  boiled  in  very  diluted  suU 
phuric  acid  is  converted  into  sugar,  has  lately  engaged  a  good  deal 
of  the  attention  of  chemists.  Fourcroy  takes  notice  that  when 
starch  is  treated  with  muriatic  acid  or  chlorine  it  acquires  a  sweet 
taste.  (General  System  of  Chemical  Knowledge,  vol,  viii.  p.  IS?. 
English  Tnins.)  Einhoff,  in  his  elaborate  analysis  of  the  poiatoe 
(Gehlen's  Journal,  vol,  iv,  p.  4'I5)  showed  that  the  mucilaginous 
matter  of  that  root  could  be  converted  into  a  saccharine  matter. 
His  process  was  complicated ;  but  one  part  of  it  consisted  in  digest- 
ing the  substance  with  acetic  acid.  This  probably  produced  the 
effect,  Nasse  has  shown  that  (he  starch  extracted  from  raw  potatoes 
is  easily  converted  into  sugar ;  but  that  if  the  potatoe  be  boiled,  or 
subjected  to  fermentation,  the  starch  obtained  from  it  is  not  con- 
vertible into  saccharine  matter:  hence  he  concludes,  that  starch 
-only  from  living  vegetable  matter  is  susceptible  of  this  change, 
while  the  starch  extracted  from  dead  vegetable  matter  is  incapable  , 
of  it.  But  this  conclusion  seems  a  little  loo  general.  When 
potatoes  are  exposed  to  frost  they  become  soft  and  sweet,  and  com- 
pletely lose  the  property  of  vegetating;  they  are,  therefore,  re- 
duced to  dead  vegetable  matter.  But  the  starch  extracted  from 
them  in  this  state  is  perfectly  similar  to  that  from  fresh  potatoes. 
I  have  no  doubt,  therefore,  that  it  might  be  converted  into  sugar 
by  the  usual  process,  though  1  have  never  had  an  opportunity  of 
making  the  experiment,  Nasse  has  shown  that  the  opinions  enter- 
tained By  Fourcroy  respecting  the  saccharine  fermentation  are 
erroneous,  and  that  during  the  conversion  of  mucilaginous  matter 
into  sugar  no  fermentation  whatever  takes  place, 

Vogel  of  Paris  ims  sliowii  that  when  starch  is  converted  Into 
rby  boiling  it  in  diluted  sulphuric  acid,  no  gas  whatever  il 
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cx^icated;  but  the  most  curious  and  complete  set  of  eiperiment* 
AXi  this  subject  are  those  of  De  Saussure,  inserted  in  the  last 
number  of  the  Annals  of  Philosophy*  He  has  shown  that  no 
gaseous  products  are  exhaled;  that  the  quantity  of  sulphurie 
acid  is  not  altered;  and  that  the  weight  of  the  sugar  obtained  is 
reater  than  that  of  the  starch  from  which  it  was  produced :  hence 
le  concludes  that  the  sugar  is  merely  a  combination  of  the  starch 
with  water^  and  that  the  only  use  of  the  acid  is  to  produce  a  solu- 
tion of  the  jtarch^  in  which  state  only  it  is  capable  of  combining 
with  water. 

Nasse  has  pointed  out  the  diflerences  between  starch  sugar  and 
conUnon  sugar  from  the  sugar  cane*  Starch  sugar  assumes  the 
form  of  spherical  crystals  like  honey.  It  is  not  so  hard  as  eommoa 
sugar.  It  is  not  so  soluble  in  water.  Its  sweetening  power^  ac- 
cording to  the  experiments  of  Kirchhoff^  is  to  that  of  common 
fugar  as  1  to  2f .  When  digested  with  an  alkaline  carbonata  n 
jnucilaginbus  matter  precipitates.  This  precipitate  is  obtained  in 
greater  abundance  when  the  solution  of  starch  sugar  is  mixed  witb 
xnuriate  of  tin.  When  dissolved  in  water  it  ferments  of  itself, 
without  the  addition  of  any  yeast,  which  is  not  the  case  with  com*- 
jnon  sugar.  (Schweigger's  Journal,  vol.  x.  p.  305.) 

3.  Extractive* — A  very  long  paper  has  been  recently  published 
by  Theodore  Von  Grotthuss  (ochweigger's  Journal,  vol.  xiii, 
p.  117)  containing  experiments  chemical  and  galvanic  upon  a 
great  number  of  vegetable  substances.  It  is  not  possible  to  give  au 
abstract  of  it  without  taking  up  a  great  deal  more  room  than  I  caa 
at  present  spare ;  but  the  object  of  the  paper  seems  to  be  to  show 
that  the  vegetable  substance  called  saponaceous  matter  {seifenstoff) 
by  the  Germans^  is  not  the  same  with  the  extractive^  as  has  been 
endeavoured  to  be  proved  by  Fourcroy  and  by  Schraader.  As 
nobody  has  hitherto  succeeded  in  obtaining  either  of  these  sub- 
itances  in  a  pure  state,  such  discussions  do  not  seem  susceptible  of 
much  precision*  Grotthuss  gives  the  following  process  for  obtaining 
japonaceous  matter  in  a  state  of  purity.  Boil  together  sapanaria 
imdnalis  and  quicklime  in  a  sufficient  quantity  of  water.  Filter 
ue  liquid.  Precipitate  the  lime  by  phosphoric  acid.  Filter  and 
evapante  the  liquid  slowly  to  dryness.  The  residuum  is  pure 
aaponaeeous  matter. 

.4.  Cinchona. — For  the  first  set  of  experiments  on  the  different 
kinds  of  Peruvian  bark  we  are  indebted  to  Vauquelin,  who  was,  I 
believe,  the  first  person  who  distinguished  one  of  the  constituents  of 
that  substance  by  the  name  of  cinchonin.  A  Portuguese  of  the 
name  of  Gomes  published  a  new  set  of  experiments  on  this  subject 
in  the  Ekiinburgh  Medical  and  Surgical  Journal  (1811)  and  an-« 
noi^iced  the  discovery  of  a  new  species  of  cinchonin.  To  verify 
this  discovery,  a  set  of  experiments  was  made  by  Dr.  Van  Smissieti, 
in  Professor  Pfaff's  laboratory  at  Keil,  under  the  direction  and  by 
tjb^  assistance  of  the  Professor.    These  constituted  the  subject  of 
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his  ioaugural  dissertation  published  at  Kcilin  1813.  The  follonriii^ 
is  an  abstract  of  the  results  obtained. 

Sixteen  ounces  of  the  best  bark  were  digested  for  three  days  in 
48  ounces  of  alcohol,  of  the  specific  gravity  0'813,  being  often 
agitated  during  tliat  lime.  The  alcohol  was  then  poured  otF  and 
46  additional  ounces  poured  on  the  hark,  and  allowed  to  remain 
for  iwo  days.  The  bark  powder,  by  this  treatment,  was  so  ex- 
hausted of  soluble  matter,  that  four  pounds  of  water  only  formed 
with  it  an  opal-eolourcd  tasteless  solution.  The  alcoholic  tincture 
was  distilled  in  a  retort  almost  to  the  consistence  of  a  syrup, 
iind  then  mixed  with  3S  ounces  of  distilled  water.  There  pieci- 
toitaied  a  light  brown  powder,  which,  wiien  well  washed  on  the 
filter,  became  white ;  but  assumed  a  darker  colour  on  drying.  It 
weighed  a  half  ounce  and  40  grains. 

'  The  filtered  aqueous  solution  had  a  dark  reddish  brown  colour, 
&  very  hitter  and  astringent  taste ;  but  was  not  sour,  though  it 
feddened  litmus  paper.  It  was  mixed  with  a  solution  of  pure  car- 
bonate of  potash.  A  precipitate  of  a  light  rose-red  colour  fell 
■fown.  It  weighed  two  drachms  and  45  grains.  The  liquid, 
, which  had  assumed  a  darker  colour,  was  saturated  with  sulphuric 
9cid.  This  occasioned  the  separation  of  a  very  bulky  reddish- 
brown  flocky  precipitate,  which  only  weighed  18  grains.  It  was 
ibsoluhle  in  alcohol,  but  dissolved  readily  in  water.  This  solution, 
*chen  mixed  with  sulphate  of  iron,  became  olive-green,  and  let 
ftU  a  trifling  precipitate.  It  was  precipitated  likewise  by  infusioo 
6f  nutgalls  and  tartar  emetic ;  but  not  by  solution  of  isinglass. 

Of  these  precipitates,  the  first,  obtained  by  mixing  the  distilled 
Alcoholic  tincture  with  water,  is  the  substance  whicli  Gomes  con- 
sidered as  a  new  species  of  cinchonin.  The  following  experiments 
were  made  upon  it.  Three  drachms  and  40  grains  were  dissolved 
in  alcohol  of  0-820  specific  gravity;  the  solution  was  allowed  la 
evaporate  very  slowly.  Part  of  the  substance  fell  down  in  the  statff 
I  of  a  reddish-brown  precipitate.  Another  portion  formed  thin  coats 
npon  the  sides  of  the  vessel.  These  were  transparent,  and  when 
light  was  viewed  through  them,  assumed  the  appearance  of  a  col- 
lection of  needle-form  crystals.  These  coats  possessed  the  follow- 
ing properties.  I.  They  dissolved  readily  in  alcohol.-  2.  Boiling 
water  dissolved  about  one  sixth  of  its  weight  of  them.  3.  Caustic 
alkali  readily  dissolved  them,  and  they  were  precipitated  unaltered 
by  the  addition  of  sulphuric  acid.  4.  They  were  dissolved  by  con- 
centrated sulphuric  acid,  and  precipitated  of  a  darker  colour  by 
carbonate  of  potash.  5.  They  were  insoluble  in  sulphuric  ether. 
6.  When  put  upon  red-hot  charcoal,  they  gave  out  an  aromatic 
odour,  and  burnt  with  a  light- colon  red  flame,  J.  The  tincture  of 
nutgalls  was  not  in  the  least  altered  by  their  solution  in  alcohol. 
Tliey  scarcely  altered  the  solution  of  isinglass;  but  aulpiiate  of  iron 
gave  them  a  strong  green  colour,  and  occasioned  a  precipitate. 
The  muriate  of  tin  occasioned  no  change.     Chloiine  thrown  into 
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their  solution  occasioned  the  precipitation  of  lemon-yellow  flocks. 
From  these  properties  Pfaff  considers  the' substances  in  question  as  a 
peculiar  species  of  resin  of  cinchona. 

At  the  same  time  a  set  of  experiments  was  made  to  determine 
whether  infusion  of  putgalls,  tartar  emetic,  and  gelatin  were  pre- 
cipitated by  one  and  the  same  constituent  in  Peruvian  bark,  or  by 
different  constituents.     The  following  were  the  results  obtained. 

The  substance  which  at  once  precipitates  tartar  emetic,  infusion 
of  nutgalls^  and  gelatin,  is  equally  soluble  in  water  and  alcohol, 
and  possesses  the  properties  of  those  vegetable  bodies  which  have 
received  the  name' of  saponaceous  matters. 

The  substance  which  precipitates  infusion*  of  nutgalb  and 
tartar  emetic  appears  to  exist  in  all  the  varieties  of  cinchona;  but 
to  vary  in  its  properties  in  the  different  species. 

The  substance  which  precipitates  the  infusion  of  nutgalls  is 
that  in  which  the  bitter  taste  of  the  Peruvian  bark  resides.;  yet  its 
combination  with  infusion  of  nutgalls  has  no  bitter  taste. 

*The  substance  which  precipitates  gelatin  differs  entirely  from  the 
last  mentioned  constituent.  It  belongs  to  that  i^odification  of 
tannin  which  precipitates  iron  of  a  green  colour. 

6.  Pollen  of  Tulips. — Professor  John^  who  is  one  of  the  most 
active  and  laborious  chemists  in  Germany,  and  has  already  pub- 
lished a  number  of  volumes  of  analyses,  chiefly  of  vegetable  and 
aoimal  substances,  has,  among  other  things,  turned  his  attention  to 
the  pollen  of  vegetables.  The  pollen,  he  finds,  always  contains  a 
peculiar  substance,  which  has  hitherto  been  considered  as  albumen ; 
but  to  which  he  has  given  the  name  of  pollenin.  This  substance 
forms  with  nitric  acid  a  bitter  tasted  matter.  It  is  insoluble  in  alco- 
tioly  ether^  water,  oil  of  turpentine,  naphtha,  carbonated  and  caustic 
alkalies;  and  when  distilled  yielda  ammonia  and  an  acid  liquid. 
The  pollenin  of  different  plants  varies  somewhat  in  its  properties. 

Jolin  has  also  found  that  wax,  whether  extracted  from  vegetables 
or  bees'-wax,  consists  of  two  constituents:  the  first  of  which, 
which  is  soluble  in  alcohol,  he  calls  cerin;  the  second,  which  is 
insoluble  in  that  liquid,  he  calls  myricin.  The  following  is  his 
analysis  of  the  pollen  of  tulips. 

He  digested  the  pollen  in  a  sufficient  quantity  of  alcohol  to  take 
up  every  thing  soluble.  There  remained  a  bluish-green  powder. 
Tnis  was  pollenin,  coloured  by  a  blue  pigment  which  exists  in 
thispollen ;  for  the  natural  colour  of  pollenin  is  yellow. 

The  alcohol  solution,  when  filtered,  had  a  violet-blue  colour, 
and  gradually  let  fall  a  precipitate,  which  was  cerin.  The  liquid 
freed  from  cerin,  being  evaporated,  let  fall  a  violet- blue  extractive 
matter,  which  was  soluble  both  in  water  and  alcohol.  The  aqueous 
solution  of  this  substance  possessed  the  following  properties. 

|t  precipitated  sugar  of  lead  emerald  green. 

lime  water,    ditto, 
muriate  of  barytes,  no  change, 
nitrate  of  mercury,  violet  blue. 

Vol.  Vir;  N^  I.  D 
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Adds  rendered  the  solution  red,  nitrate  of  silver  rendered  it 
carmine  red. 

When  this  substance  was  dried  and  dissolved  in  lime-water,  ant) 
separated  by  evaporation,  nialatc  of  lime  remained  in  solution. 
When  the  lime  was  removed  by  means  uf  sulphuric  acid,  and  the 
inalate  of  lime  by  means  of  alcohol,  a  sweet-tasted  iubstance  re- 
mained] which  would  not  crystallize. 

The  pollen,  when  burnt,  left  an  ash,  which  contained  potash, 
ipagncsia,  and  lime.     Thus  the  constituents  of  the  pollen  of  tul!p« 
y;ere  as  follows: 
Pollenin._ 

A  saccharine  not  crystal  I  izable  matter. 
A  very  little  cerln. 

A  violet-blue  pigment  soluble  in  water  and  alcohol. 
Malates  of  potash,  lime,  and  magnesia,  with  an  cxce«s  of  aci4> 
A  trace  of  other  saUs  with  the  same  l>ases. 
Caseous  albumen. 

Theodore  Von  Grotthus  has  likewise  published  an  analysis  of  the 
poUep  of  tulips  (Schweigger's  Journal,  vol.  xi.  p.  281}.  He  doea 
not  seem  to  have  been  aware  of  what  had  been  previously  done  by 
John,  and  did  not  obtain  all  the  constituents  mentioned  by  that 
chemist.  According  to  the  analysis  of  Grotthus,  26  grains  o£ 
{wllcn  of  tulips  are  composed  of  the  following  ingredients 

Fibrous  vegetable  albumen  , . . . , 9  grs. 

Dried  vegetable  albumen 7         ' 

Soluble  vegetable  albumen 4-^ 

Malate  of  lime  with  some  matate  of  magnesia S-^ 

Malic  acid 1 

Malate  of  ammonia ~\ 

Nilre  ?  \ li 

Fibrin  J 


1 


■s. 


The  two  first  substances  in  this  table  constitute  in  all  probability 
the  polienin  of  John. 

C.  Alcornoque. — A  new  medicinal  substance  has  been  lately 
brought  to  Germany  from  Martinique.  It  is  the  root  of  an  un- 
known plant  to  which  the  Indians  have  given  the  name  of  alcor- 
noque. Dr.  Rein  of  Leipzig  has  subjected  it  to  a  chemical  analysis. 
He  found  it  composed  of  the  following  constituents.  (Gilbert's 
Annalen  der  Physik,  vol.1,  p.  \'2\) 

LGum 0-105 
Saponaceous  matter 0'102 
Itesin 0-054 
Volatile  matter 0-138 
Fibrin  0-603 
Trace  of  tartaric  acid  

I -000 
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f.  Sap  of  the  VlnS. — Dr.  Prput  has  made  a  chemical  analysis  of 
this  sap,  (Annals  of  Philosophy ^  vol.  v.  p.  109,)  It  was  slightly 
whitish  like  river  water,  had  a  sweetish  taste^  and  its  specific  gravity 
did  not  sensibly  differ  from  that  of  pure  water.  Alkalies  reddened 
it,  and  threw  down  a  flocky  precipitate,  which  was  redissolved  by 
acetic  acid.  Oxalate  of  aronK)nia  threw  down  a  white  precipitate. 
460  grains  of  it  being  evaporated  left  only  ^th  of  a  grain  of  resi- 
duum. One  half  of  this  was  carbonate  of  lime  5  the  rest  was  a 
peculiar  vegetable  matter,  not  soluble  in  alcohol.  It  gave  traces 
also  of  carbonic  acid,  acetic  acid,  and  of  an  alkali  which  was 
probably  potash. 

8.  The  juice  of  the  ribes  grossularia,  or  green  gooseberry,  yielded 
to  Dr.  John  the  following  constituents: 


Traces  of  phosphates  of  lime  and 

magnesia. 
Trace  of  muriate  of  Hnje  ? 
A  little  phosphate?  of  iron. 
Ammonia,    probably    combined 

with  citric  and  malic  acids. 
Fibrin. 


Much  water. 
Uncrystallizable  sugar. 
Supercitrate  of  potash. 
Supermalate  of  potash. 
A  little  resin. 
Prunin  or  cerasin. 
iMohrUe  modified  gmsi. 
A  salt  with  base  of  magnesia. 

9.  300  parts  of  angelica  Arcbangelica  dried  yielded  the  same 
diemist  the  foUowing  constituents : 

ColourIje$s  and  very  volatile  oil 

Gmi 1 00*5 

Imilin 12 

Bitter  extractive  • 57*5 

Sharp  tasted  resin .^ 20 

A  peculiar  substance  soluble  only  in  potash ......     22 

Woody  fibres .-.     90 

Water  and  loss 18 

300 
The  eoflhy  oonstitucnts  were 

Phosphate  of  lime.  i      Phosphate  of  magnesia. 

PiMBpbatc!  of  iroQu  |      Silica? 

10.  The  juice  of  the    Leontodon    taraxicum,    or    dandelion, 
yielded  the  same  chemist  the  following  bodies : 


Water. 
Caoutchouc. 
Bitter  extractive. 
A  sweet  substance? 
A  trace  of  resii>. 

11.  The  milky  juice  of  the  ficus  carica,  pr  fig-tree,  yielded  him 


A  trace  of  gum  ? 

An  acid. 

Muriate,  phosphate,  and  sul- 
phate of  lime,  and  of  an 
alkali. 


^Q 


Caoutchouc. 

Resin,   soluble  only  in  boiKng 
alcohol. 


A  trace  of  1  extractive  soluble  in 

water. 
Salts. 

12,  The  milky  juice  yielded  by  the  young  bark  and  wood  of  the 
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platinuB  occidentalism  or  plane-tree,  gave  to  the  same  chemist  the 
following  constituents : 


A  very  small  quantity  of  gummy 

matter. 
Phosphoric  acid. 
Salts, 


Water. 

Kesin,    soluble  only  in  boiling 

alcohol. 
Caoutchouc. 

18.  M.  Gaultier  de  Claubry  has  lately  analyzed  several  species  of 
fuci.  (Ann.  de  Chimie,  vol.xciii.  p.  75,  113.)  The  following  arc 
the  results  which  he  obtained.  ^ 

Fucus  saccharinus  yielded  the  following  constituents : 


A  peculiar  saccharine  matter. 

Mucilage. 

Albumen. 

Green  colouring  matter. 

Oxalic  acid  \  both,  probably. 

Malic  acid  J  united  to  potash. 

Sulphate  of  potash. 

■     '  —  soda. 


magnesia. 


Muriate  of  potash. 
Common  salt. 


f- 


Muriate  of  magnesia. 
Sulphureted  sulphite  of  soda. 
Subcarbonate  of  potash. 

. soda, 

Hydriodate  of  potash. 

Silica. 

Subphosphate  of  lime. 

,  magnesia. 

Oxide  of  iron,  probably  comblneif 

with  phosphoric  acid. 
Oxalate  of  lime. 


.  The  constituents  of  the  fuais  digitattis  were  similar ;  but  tin 
quantity  of  iodine  which  it  contained  was  smaller. 

The  facus  vesiculosus  contained  a  vegeto-animal  matter  which 
sepai'ated  from  the  aqueous  <lecoction  during  the  evaporation,  and 
which  appeared  to  give  the  disagreeable  taste  and  odour  by  which 
that  liquid  is. distinguished.  It  contained  likewise  a  vegetable  mat- 
ter, soluble  in  water  and  alcohol,  of  a  sweetish  taste,  which  became 
at  last  bitter :  and  a  vegetable  matter,  soluble  in  alcohol,  which 
precipitated  during  the  evaporation  in  a  reddish-green  powder.^ 
Finally,  it  contained  the  same  salts  as  the  fucus  saccharinus,  though 
in  very  different  proportions.      It  contained  very  little  iodine. 

Prc^essor  John  published  an  analysis  of  this  fucus  from  the  Baltic 
Sea,  in  the  month  of  August  last,  (Schweigger's  Journal,  vol.  xiii. 
p.  464).  He  obtained  from  100  parts  of  the  .dried  plant  the^  fol- 
lowing substances : 

A  brownish  red  mucilaginous  matter  "^ 

Flesh-red  extractive,  with  some  sulphate  and  >     4 

muriate  of  soda.  J 

A  peculiar  acid* 

Kesinous  fatty  matter 2        ,  * 

Sulphate  of  soda  with,  some  common  salt 3* IS 

Sulphate  of  lime  with  much  sulphate  of  mag-")     \n.q*r 
nesia  and  some  phosphate  of  lime  J     12  o/ 

Some  oxides  of  magnesia  and  iron. 
A  membranous  matter,  which  J<^  calls  fucous  7     ^^ 

albumen  5 

Silica  ?  .   i> 

100 
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John  could  not  succeed  in  detecting  any  iodine  in  ttiis  fucus ; 
but  his  experiments  were  made  u|)on  a  small  quantity  of  the  fucus, 
and  he  did  not  employ  any  very  delicate  test. 

Gaultier  de  Claubry  found  the  Jiicus  serratus  to  contain  albumen, 
a  mucilaginous  substance  precipitated  from  water  by  alcohol^  and  of 
a  dark  colour ;  green  colouring  matter  soluble  in  hot  alcohol  and 
precipitating  as  the  liquid  cools;*  another  vegetable  matter, 
having  little  taste  and  soluble  in  water  and  alcohol ;  the  same  salts 
as  the  fucus  saccharinus,  but  much  more  subcarbonate  of  soda  and 
more  iodine  than  the  Jiicus  vesiculosa. 

The  fucus  siliquosus  was  found  by  him  to  contain  the  following 
substances.  A  great  deal  of  vegeto-animal  matter  (albumen) ; 
a  brownish-red  mucus ;  a  bitter  substance  soluble  in  alcohol ;  a 
matter  soluble  in  hot  alcohol  and  precipitating  in  greenish-brown 
flocks  on  evaporating  the  liquid ;  the  same  salts  as  the  fucus  saccha- 
rinus,  but  very  little  iodine. 

The  fucus  filwn  contained  a  scarcely  sensible  quantity  of  vegeto- 
animal  matter;  a  mucous  substance;  a  small  quantity  of  matter 
which  precipitates  in  flocks'^  from  the  alcohol  that  had  been  digested 
OD  the  plant;  the  same  salts  as  the  fucus  saccharinus,  but  very  little 
iodine. 

From  the  experiments  of  Gaultier  de  Claubry,  it  appears  that 
the  saccharine  matter  of  the  fuci  possesses  the  characters  of  manna. 

X.    ANIMAL   BODIES. 

1.  Vauquelin  some  time  ago  published  an  analysis  of  the  brain  of 
animals,  from  which  he  concluded  that  phosphorus  was  one  of  its 
constituents.  Tliis  induced  Professor  John  to  undertake  a  set  of 
experiments  upon  the  brain,  nerves,  and  spinal  marrow  of  calves. 
(Schweigger's  Journal,  vol.  x.  p.  155.)  These  experiments  in- 
duced him  to  conclude  that  phosphorus  is  not  a  constituent  of  the 
brain ;  but  that  it  exists  in  that  substance  in  the  state  of  phosphate 
of  ammonia.  I  must  acknowledge,  however,  that  his  experiments 
do  not  appear  to  me  quite  conclusive.  The  subject  is  perhaps  too 
delicate  to  be  determined  by  chemical  analysis  in  its  present  state. 

He  employed  always  brain  extracted  from  the  animal  imme* 
diately  after  death  ana  still  warm. 

The  liquid  portion  of  the  brain  assumed  a  liver  colour  when 
heated.  It  consisted  of  albumen,  water,  and  traces  of  various' 
salts.  The  solid  matter  of  the  brain  produces  no  change  in  the 
colour  of  litmus  paper,  even  when  exposed  to  the  air  for  days. 
John  supposes  that  if  it  contained  phosphorus,  phosphoric  acid 
would  be  formed  by  such  exposure.  When  heated  it  gave  out 
the  odour  of  meat,  but  no  fat  separated.  When  all  the  liquid 
portion  was  evaporated  the  matter  became  brown,  and  at  last 
melted  and  was  charred.  The  silver  vessel,  in  which  the  experi- 
ment W9is  Qiade,  assumed  a  black  colour,  indicating  the  presence  of 

•  Probably  vmx, — ^T, 
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ulphur.  The  water,  with  which  the  churry  matter  was  washed, 
•fiddened  litmus  piiper.  When  the  water  was  evaporated)  the 
;esidinim  treated  with  potash  yielded  aiuiDODia  i  this  residuum, 
^eing  dissolved  in  water,  left  a  small  portioD  of  a  substance  which 
[jossessed  ilie  prnpertiiis  of  silica.  From  the  solution  ammonia 
precipitated  phosphate  of  lime.  Left  id  spontaneous  evaporation  it 
fiekied  crystals  of  sulphate  of  potash,  common  salt,  and  pho3pl\ate 
jf  magnesia.  The  free  acid  present  was  the  phospltoric. 
The  brain,  when  triturated  with  potash,  gave  out  ammonia;  and 
immoiiia  was  likewise  obtained  when  a  mixture  of  brain,  potash, 
and  water  was  distilled. 

When  water  is  boiled  with  a  quantity  of  brain,  then  filtered, 
evaporated,  and  mixed  with  alcohol,  only  a  little  gelatinous  matter 
^^1  separates.  The  alcoholic  solution  in  a  few  wecb  deposited  crystals, 
^^H  whicii  coiifisted  of  a  greasy  matter,  phosphate  of  ammonia,  ami 
^^B  common  salt.  Alcohol  separates  the  fatty  matter  very  well  from 
^^B- brain,  and  the  liquid  passes  readily  through  the  filter  when  hoi. 
^^»'"'Tbefiitty  matter  of  call's  brains  is  white.  At  the  same  lime  the 
^H  '"alcohol  dissolves  another  substance  called  by  Tlienard  andVauqueliu 
^^B'','bsmazom. 

^HiC'       Tlie  con^tiluenls  of  the  cortical  portion  of  the  brain   of  a  C^M 
^^Kr.  ivere  as  follows : 

BP".       Water 75  to  SO 

^■"  Insoluble  cerebral  albumen  with  some  soluble  ditto  10 

Osmazom 
Fatty  matter 
Phosphate  of  lime 
Phosphate  of  soda 
Phosphate  of  ammonia 
Phosphate  of  magnesia 
A  sulphate 
Common  salt 
Trace  of  phosphate  of  iron 

100 

The  medullary  portion  of  the  brain  contains  the  same  con- 
stituents as  the  cortical ;  hut  the  proportion  of  fatty,  matter  is 
greater,  and  the  cerebral  atbutnen,  when  treated  with  alcohol,  is 
harder  and  more  iibrnus.     Traces  of  silica  are  also  found  in  it. 

The  medulla  oblongata  contains  the  same  ingredients  as  the 
.medullary  portion  of  the  brain ;  but  less  water  and  more  albumen. 
The  same  observations  apply  to  the  thalanii  nervoTum  opticorum, 
the  cerebellum,  and  the  nerves. 

2.  Blapk  Pigment  of  the  Eye. — A  curious  set  of  chemical  expe- 
riments on  the  black  pigment  in  the  eyes  of  oxen  and  calves  has 
been  published  by  Leopold  Gmelin  (Schweigger's  Journal,  vol.  s. 
p.  507).  From  500  eyes  of  oxen  and  calves  he  collected  75  grains 
of  this  substance.  Its  colour  is  blackish -brown.  It  is  tasteless, 
and  adheres  to  the  tongue  lilie  clay.     It   is  insoluble  in  water. 


I 


I 

15  to  l,^H 
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dl^hol^  sUlphiiTte  ether^  di)§,  lime-Wat^r,  ahd  distilled  viniegar; 
1%  dissolves  ifi  ^tash  aM  aiDttlOriia  by  the  asdi^tanee  of  heat^j^nd  is 
kg^ilA  pl-ecipitkted  by  ddids^  Sul{)huric  Md  dissolves  it  atid  black- 
ing ih«  coloui".  MuHatie  aCld  ph>da)eto  t^e  Mm^  change  of  ctHoiit*! 
but  ibtms  o»ly  ab  impcff^ct  soiatioh^  Nitric  a<^iti  di^dlve^  it^  tttid 
changes  its  colour  to  reddish-bi^Owh.  1  i^  graitls  ( 12^  Ttoy  gWi.Hs) 
of  the  pigitiedt  tirdrig  subjected  to  heat  in  a  glass  tub^ ;  a  few 
drops  of  ^ater  inAthe  ever,  holding  carbonate  of  drnttlOAiel  iri  solu- 
tion, a  broWh  t>il,  atid  crystals  of  carbonate  of  ammbnhl.  "the 
gas  extricated  amounted  to  six  cubic  idches  (6*17  etibicihcbes 
English)  Whidh  cdhsisted  of 

Carbonic  acid  gas 3 

Oxygen  gas   0-159 

Azoticgas 2M31 

Carbureted  hydrogen r . . .  0710 

6-000 

the  Water,  oil,  and  carbonate  of  ammonia  that  came  ovdr  idto 
the  receiver  weighed  five  grains ;  and  the  oil  alone  amounted  to 
^  of  the  weight  of  the  whole.  The  coal  remaining  iti  the  retort 
weighed  5^  grains.  It  consisted  almost  entirely  of  charctidl. 
Wheri  burnt  it  left  -r^ths  of  a  grain  of  ashes,  which  consisted  of 
soda,  Hme,  oxide  of  iron,  and  muriatic  acid ;  and  probably,  alsd, 
phosphoric  acid  and  carbonid  acid.  Gmelin  conceives  that  this 
black  pigment  approaches  the  nature  of  ifidigd.  ' 

3.  Irik  of  the  Cuttle  FM.-— Some  experiments  oti  this  substance 
were  published  in  1813  by  Mr.  Grover  Kemp.  Dr.  PrOut  lattfly 
analyzed  a  quantity  of  it  in  a  dry  state,  whi6h  had  been  si^ht  him 
in  the  original  cyst  in  whicti  it  was  contained.  He  ibUrid  lOO 
parts  of  it  to  be  composed  as  follows.  {Annals  of  Philosophy , 
vol,  V.  p.  419.) 

jSl^ck  colouring  matter i.  78*00 

Carbonate  ot  lime . .  ^ 16-40 

Cai'botiate  pt  magnesia 7*^ 

Muriate  of  soda 7 7  ^  ,^ 

Sulphate  of  soda?  5 ...*^J....  -*-l^ 

Mu6Us.,. 0-S4 

Los§ * 1-60 

JOO-00 
Dr.  Pftftft  did  not  pan^tiduterly  eiamihe  tlie  col6ufirig  matt^ ; 
but  thl^  hSi  beeii  dor^e  by  heapM  GmeKn,  who  fotind  it  to  p&sihi 
very  MkAf  tfr6  satoe  pfroperf ies  with  the  black  pigAient  of  the  eye. 
(Schweigger's  Jotrrnal,  vol.  x.  p.  533.)  His  exjieiteteiits  do  hbl 
fpAt^  agree  with  those  stated  by  Dr.  Prout  5  prdbably,  beeause  thfey 
#6fef  tttade  upori  thd  redeftt  and  mcMst  pigmcfht,  v^hiJiteas  Dr.  P^ut'< 
^peilttients  were  ttiaAe  Upon  it  in  a  diy  state. 

♦.  Milt  of  the  Cyprbms  Tinea,  the  Tehcki^YoHrcioy  and  Vaii- 
qcidra  poblisbed  some  yeiars  ago  a  sef  of  etjklrhDeitts  oft  the  milt  of 


^5« 
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this  lisli,  from  which  they  concluded  that  it  contained  a  quantity 
of  phosphorus  ua  a  constituent.  These  experiments  induced  Pro- 
fessor John  to  subject  the  suhstaoce  in  question  to  a  chemicai 
inalysis.  He  could  not  detect  the  presence  of  any  plinsphorus. 
I  this  milt  were  the  following : 


Phosphate  of  lime. 
Pho5phate  of  magnesia. 
Alkalinephosphaie. 


The  constituents  wliich  he  found  ii 
(Schweigger's  Journal,  vol.  x.  p. 

Water. 

Insoluble  albumen. 

Gelatine. 

Phosphate  of  ammonia. 

5.  Bile  altered  by  Disewie. — Professor  Rudolphi  put  into  the 
hands  of  Dr.  John  for  chemical  analysis  an  enormous  human  gall 
bladder,  which  contained  six  ounces  of  altered  bile,  and  20  gall 
stones ;  two  of  which  were  of  the  size  of  a  hazel  nut.  The  result 
of  the  analysis  of  Si  ounces  of  this  altered  bile,  by  Dr.  John,  was 


as  follows ; 


I 


Water 3 

Albumen     0 

Adipocire  of  bile    .; 0 

Osmazom    

Jiucous  jelly 

An  ammoniacal  salt 

^osphate  of  lime 

"*jlme  united  to  a  combustible  acid 

'hosphate  of  iron 
..'otash,  a  trace 

;  Sulphate  and  muriate  of  potash 
^kalhie  phosphate 


-.?.     dr.     JT, 


ai  0 

6.  Urine  in  Hepatitis. — A  curious  discovery,  which  may  lead  I 
important  physiological  and  medical  deductions,  hns  heen  made  by 
Mr.  Rose  of  Eye,  who  published  an  account  of  it  in  the  Annals 
of  Pkilosopliy,  vol.v.  p.  424.  He  found  that  in  all  diseases  of 
«ie  liver,  whether  clironic  oi  acute,  the  urine  contains  no  urea. 
This  unexpected  fact  has  been  more  recently  confirmed  by  the 
experiments  of  Dr.  Henry.  [Aimals  of  Pliilosolihy,  vol.  vi. 
p.  392.)    So  that  its  truth  seems  to  be  sufficiently  established. 

'^,  Presence  of  Carbonic  AcidinUrme  and  Blood. — Proust  announced 
a  good  many  years  ago,  that  he  had  detected  the  presence  of  car- 
bonates !ind  carbonic  acid  in  urine;  but  doubts  were  entertained  of 
the  accuracy  of  this  opinion,  because  it  was  known  that  urine  con- 
tains a  portion  of  uncombined  phosphoric  or  acetic  acid.  But 
VoccI  has  lately  shown  by  a  very  simple  experiment,  that  carbonic 
ftciiU  gas  exists  both  in  urine  and  blood.  He  put  a  quantity  of  fresh 
urine  into  a  glass  flask,  to  which  was  luted  a  bent  glass  lube,  the 
mouth  of  which  dipped  into  a  vessel  containing  lime-waier.  This 
^>nff  pu'  under  the  receiver  of  an  air  puiDp>  the  air  was 
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slowly  exhausted.     A  great  quantity  of  air  bubbles  issued  from  the' 
urine,  and  the  lime-water  became  milky,  indicating  the  extrication 
of  earbonic  acid  gas.     The  same  experiment  succeeded  with  blood; 
but  new  milk  and  ox  bile  scarcely  rendered  lime-water  milky,  and 
therefore  contained  little  or  no  carbonic  acid. 

8.  Urinary  Calculi. — MargrafF  long  ago  announced  that  he  bad 
discovered  the  presence  of  iron  in  a  human  urinary  calculus. 
Lehmann  made  the  same  observation  in  1766.  More  lately  Pietro 
Alemanni  stated  to  the  public  that  he  had  found  21*84  per  cent, 
of  phosphate  of  iron  in  a  calculus  which  he  had  subjected  to 
analysb.  (Ann.  de  Chimie,  vol.  Ixv.  p.  222.)  in  the  month  of 
July  last,  Professor  Wurzer,  of  Marburg,  published  (Schweiggcr*s 
Journal,  vol.  xiii.  p.  262)  the  analysis  of  a  calculus  which  likewise 
contained  iron :  the  following  were  the  constituents  of  this  cak 
cuius  according  to  his  experiments  : 

Phosphate  of  lime ^ 74'8 

Carbonate  of  lime 11*2 

Animal  matter 12*0 

Oxide  of  iron • . .  0*9 


98-9 

9.  A  peculiar  calculus  was  lately  found  in  an  external  tumor 
upon  the  breast  of  a  woman  in  Italy.  It  had  the  form  of  an  e^ 
was  two  inches  long,  and  an  inch  in  circumference.  It  sank  in 
water.  It  was  composed  of  about  12  concentric  layers,  separated 
each  from  the  other  by  a  black  line.  In  the  centre  was  a  spherical 
body,  less  compact  than  the  rest  of  the  calculus,  having  a  crystal- 
line texture,  and  resembling  in  appearance  the  lens  of  an  ox*a 
eye.  This  substance  was  soluble  in  ether,  crystallizable  and  com- 
bustible. Melandri,  who  analyzed  it,  considered  it  as  pure  adipo- 
cire.  The  cortical  portion  was  only  partly  soluble  in  ether. 
'Melandri  considered  it  as  a  mixture  of  adipocire  and  of  some  other 
animal  substance  (Ann.  de  Chimie,  vol.  xciv.  p.  220). 

10. '  Calculus fmndiTi  the  Heart  of  a  Deer.  Dr.  John  subjected  to 
chemical  analysis  a  small  portion  of  a  calculus  weighiqg  17 1  grains, 
which  in  1731  had  ben  found  in  the  heart  of  a  deer,  and  which 
was  preserved  in  a  museum  in  Germany.  Its  colour  was  brownish 
yellow,  amd  it  was  composed  of  very  thin  concentric  lamellit  Its 
specific  gravity  was  2*464^    He  found  it  composed  of 

Carbonate  of  lime f 

Phosphate  of  lime .  • . . , -^ 

Animal  matter -^ 

1 

11.  Pr.  Prout  has  subjected  the  excrements  of  the  boa  constrictor 
to  a  chemical  analysis.  {Annals  of  Philosophy y  vol.  v.  p.  415.) 
T1i0  result  was  most  curious  and  most  unexpected.  They  consisted 
almost  entirely  of  pure  uric  acid. 

12.  Eatable  nests.    The  nests  built  in  some  of  the  East  India 
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Islauds  by  the  himndo  esculenta,  which  are  in  such  high  request  in 
Chinii  as  an  aniele  of  luxury,  have  been  lately  subjected  to  a  che- 
mical analysis  by  Dobcreiner.  He  found  them  composed  of  (he 
following  consiituenta : 


greatest  part  of  the  nest  is 
composed.     It  swells,  becomes 
transparent  and  gelatinous  litM 
tragacuHth,    when   boiled 
digested  in  water. 

Common  salt. 

Soda. 

Lime. 

lion. 

been  employed  for  several  yrtH 


Muc 

Albumen. 

A  trace  of  gelatine. 

■A  peculiar  substance,  insoluble 

B     in   water,  alcohol,  and    most 

^  '  other  reagents,  bearing  some 
resemblance  to  fibrin;  but 
constituting  in  fact  a  distiuct 
animal  body.  Of  thb  the 
13.  Fat  Bo^iej.— Che vreul  hi 
in  ascertaining  the  effects  produced  by  alkalies  upon  tallow,  hog's 
lard,  or  other  falty  bodies,  and  in  endeavouring  to  form  a  theory 
of  saponification.  During  the  course  of  the  last  year  he  has  pub- 
lished no  fewer  than  four  dissertations  upon  this  subject.  Oils  and 
tallow  he  finds  do  noi  unite  as  such  to  alkalies.  They  are  decom- 
posed into  three  new  substances  to  which  he  lias  given  the  name  uf 
margarine,  Jluidjal,  and  sweet  principle.  The  first  is  solid,  and 
received  its  name  from  its  resemblance  in  colour  to  pearl ;  the 
second  and  third  are  liquid.  Tbc  first  two  of  these  bodies  unite 
with  alkalies,  and  form  soap;  (he  third  separates  altc^ether,  These 
new  substances  are  formed  without  the  evolution  of  any  gas,  at 
the  absorpiidn  of  any  oxygen  from  the  atmosphere.  Chevreul  coti- 
siders  margarine  and  fluid  fat  as  substances  possessing  acid  ppo- 
pertiei,  and  therefore  capable  of  combining  with  and  neutralizing 
the  salifiable  bases.  The  compounds  thus  formed  are  called  soaps, 
or  plasiers,  according  lo  the  uses  to  which  ihey  are  applied.  The 
following  are  the  constituents  of  the  soaps  of  margarine,  according^ 
to  the  experiments  of  ibis  chemist  ■ 


iM     - 

1 


Margarate  of  Potash. 

Margarine    100 

Potash S-8     and 

Margarine    100 

Potash 1777 

Margarate  of  Soda. 

Margarine 1 00 

Soda 12-72  and 

Margarine 100 

Soda 5-9S 

Margarate  of  Barytcs, 

Margarine 100 

Barytes 28-93 

Cbevrcul  gives  also  the  composition  of  the  soaps  of  liquid  fat ; 
but  for  these  I  must  refer  the  reader  to  the  memoir  itself,  published 
in  the  94th  volume  of  the  Annales  de  Chimie,  p.  263. 


Margarate  of  Strmitian, 

Margarine lOO 

Strontian  ........     20-23 

Margarate  of  I^me. 

Margarine lOO 

Lime 1!'06 

Margarate  of  Jliead. 

Margarine 100 

Yellow  oxide  of  lead  83-78  am! 

Margarine 1 00 

Oxide  of  lead 41-73 
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Cherrcul,  in  a  subsequent  memoir,  has  shown  that  spermaceti^ 
the  crystallized  matter  of  biWaiy  calculi^  and  the  adipocire  of 
dead  bodies,  which  have  been  all  confounded  together  under  the 
name  of  adipocire,  are  in  reality  three  distinct  bodies,  possessing 
very  different  properties.  Spermaceti,  and  the  crystallized  matter 
of  biliary  calculi  are  peculiar  fatty  bodies ;  but  adipocire  is  a  com* 
pound  of  various  fat  bodies  with  ammonia,  potash,  and  lime. 

Braconnot  has  shown  that  all  oils  and  fat  bodies  may  be  sej)arated 
into  two  substances,  one  solid,  analogous  to  the  margarine  of  Chev- 
reul;  the  other  liquid,  similar  to  his  fluid  fat.  His  method  was  to 
freeze  the  oil  if  it  was  liquid,  and  then  to  subject  it  to  pressure  be- 
tween the  folds  of  blotting  paper.  The  paper  absorbs  the  liquid  j)or- 
tion,  while  the  solid  portion  of  the  oil  remains  behind.  By  plunging 
the  paper  into  hot  water  the  liquid  oil  is  separated  from  it,  and  may 
be  collected  on  the  surface  of  the  water.  Che\  reul  has  claimed 
this  discover}'  of  Braconnot  as  his  own,  asserting  that  he  had  pub- 
lished it  before  him.  It  is  true  that  he  had  shown  that  oils  and  fat 
are  converted  into  margarine  and  fluid  fat  bv  the  action  of  potash ; 
but  he  considered  the  formation  of  these  bodies  as  a  decomposition 
of  the  oil  or  fat ;  whereas  Braconnot  separated  the  two  substances 
mechanically,  and  thereby  showed  that  they  existed  united  toge- 
ther, and  that  no  decomposition  was  necessary  in  order  to  foriQ 
them. 

I  shall  terminate  my  account  of  chemistry  by  mentioning  the 
result  of  Sir  Humphry  Davy's  experiments  on  the  colours  used  by 
the  ancients  as  pigments.  The  red  colours  employed  he  found  to 
be  red  lead,  vermilion,  and  iron  ochre.  The  yellows  were  yellow 
ochre,  in  some  cases  mixed  with  chalk,  in  others  with  red  lead. 
The  ancients,  likewise,  employed  orpiment  and  massicot  as  yellow 
paints.  The  blue  was  a  pounded  glass,  composed  of  soda,  silica,  lime, 
and  oxide  of  copper.  Indigo  was  likewise  employed  by  the  ancients, 
and  they  used  cobalt  to  colour  blue  glass.  The  greens  were  com- 
pounds containing  coppery  sometimes  the  carbonate  mixed  with 
chalk :  sometimes  with  blue  glass.  In  some  cases  they  consisted 
of  the  green  earth  of  Verona.  Verdigris  was  likewise  used  by  the 
ancients.  The  purple  colour,  found  in  the  baths  of  Titus,  was  an 
animal  or  vegetable  matter  combined  with  alumina.  The  blacks 
were  charcoal;  the  browns  ochres;  the  whites  chalk  or  clay. 
White  lead  was  known  likewise  to  the  ancient  painters. 

VIII.  MINERALOGY. 

This  department  of  science  is  divided  into  two  parts ;  namely, 
oryctognosy  and  gepgnosy.  We  shall  considler  the  improvements 
that  have  been  made  in  each,  during  the  course  of  the  last  year, 
separately. 

I.  OHYCTOGNOSY. 

I  have  reserved  for  this  place  the  chemical  analysis  of  such  mine« 
rals,  made  during  the  course  of  last  year,  as  have  come  to   p&^ 
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Silica 79 

Alumina 5 

Uxidc  of  iron , , ,  3 

Water 12 


N 


Raxaumoffshiti, — Lentz  discovered  in  tbe  clefts  of  quart2  roclM* 
in  Silesia,  a  particular  mInerHl  to  which  Professor  John  gave  the 
name  of  Bazoumoflkkin.     It  is  a  snow  while  powder^  which  ad- 
heres to  the  tongue,     Dobereiiier  has  subjected  it  to  a  chemiotl 
,  analysis,  and  found  its  constituents  as  follows :—  ^ 

Magnesia 54 

Silica 19 

Carbonic  acid , 22 

Water 2 

'^ 
Kieselcmlsr. — Mr.  Zellncr  has  subjected  this  mineral  to  a 
•mical  analysis.     The  result  was  as  follows : — > 

Silica 95-25 

Water    3-00 

Alnmina 2"00  '  ' 

Iron 4 . . . .     1-25 

Trace  of  lime '"' 

99-50 
G.  Iron  Pilch  Ore. — This  mineral  made  its  appearance  In  a  coal- 
mine in  Germany,  which  had  for  some  yeats  been  filled  with  water. 
I  have  seen  no  accurate  description  of  it.  Zellnor,  who  gives  the 
following  chemical  analysis  of  it,  refers  to  Karsten ;  but  I  have  not 
his  account  of  it  in  my  possession.  Its  specific  gravity  is  from 
2'00  to  2'22,  its  constituents  are 

Oxide  of  iron 55 

Sulphuric  acid. 6-25 

Water 38-25 

39-5 

7-  Egyptian  Serpenline. — What  is  called  green  Egyjjtian  warble 
consists,  according  to  John,  of  a  serpentine  containing  particles  of 
calcareous  spar  and  diallage.  The  serpentine  is  of  a  brownish  and 
brownish  red  colour.     Its  constituents  are  as  follows ; — 

Silica 31 

Magnesia 4^-25 

Alumina     3 

Oxide  of  iron    S-.'iO 

Oxide  of  manganese I  -50 

Water 10-50 

Lime 0-50 

L  99-25 

jjR.  Pyrodmalile. — 1'his  mineral  was  discovered  in  the  mine 


1 


1 
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Bielke  at  Nordmark,  in  the  Swedish  province  of  Wermeland^  by 
Messrs.  Gahn  and  Clason.  Its  colour  is  externally  yellowish  brown^ 
internally  light  yellowish.  It  is  crystallized  in  six-sided  prisms^ 
the  principal  cleavage  is  perpendicular  to  the  axis  of  the  prism ; 
but  there  are  three  other  cleavages  parallel  to  the  longitudinal  faces 
of  the  prisms.  Hence  the  primitive  form  of  the  crystal4s  a  regular 
six-sided  prism.  The  lustre  of  the  faces  of  the  crystals  is  splendent 
and  pearly;  cross  fracture  shining;  fracture  uneven;  opaque ;  mo- 
derately hard;  scratched  by  a  knife,  powder  light  green;  specific 
gravity  3*081.  Its  constituents,  according  to  the  analysis  of  Hisinger, 
(Schweigger's  Journal^  vol.  xiii.  p.  841)  are  as  follows : — 

Silica 34-8 

Oxide  of  iron 32-6 

Oxide  of  manganese 23*7 

Alumina • 0*G 

Muriatic  acid  and  water (>*5 

Loss 1*8 

100*0 

9.  NicheUAntimonial  Ore. — ^This  mineral  was  brought  from  West-* 
phalia  to  Berlin  by  Count  Eversmann,  who  gave  a  specimen  of  it 
to  Professor  John,  to  whom  we  are  indebted  for  its  description  and 
analysis  (Schweigger's  Journal,  voL  xii.  p.  238.) 

Its  colour  is  leaden  grey  with  a  shade  of  violet.  It  is  found 
amorphous  in  sparry  iron  stone ;  fracture  foliated  with  a  twofold 
cleavage ;  lustre  splendent ;  that  of  the  cross  fracture  shining,  or 
even  dull.  Fragments  assume  a  cubic  form ;  streak,  dark  grey ; 
brittle  and  easily  frangible;  specific  gravity  5*600.  John  found  iti 
eonstttuents  as  follows  :•*— 

Nickel 23*33 

Sulphur 14*16 

Silica  with  silver ' . . . .     0*83 

Antimony  with  arsenic 61*68 

Trace  of  iron  

100*00 

10.  Green  Uran  Mica. — Mr.  Gregor  has  subjected  the  green, 
uran  mica  of  Cornwall  to  a  chemical  analysis.  He  found  its  con-^ 
stituepts  as  follows.  {Annals  of  Philosophy ,  vol.  v.  p.  281.) 

Oxide  of  uranium  with  a  trace  of  oxide  of  lead  7^'^ 

Oxide  of  copper 8*2 

Water 15*4 

Loss ^ 20 

100-0 

11.  Chromate  of  Iron. — Some  yfears  ago  Mayer  announced  the 
discovery  of  columblte  or  columbic  acid  united  to  oxide  of  iron^ 
The  mineral  was  analysed  by  Trommodorf,  who  found  it  a  cbro-^ 
mate  of  iron^  and  imposed  of 
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0»de  of  iron  • « 80 

Chromic  acid 16 

Alumina 4 

100 

Dobereiner  found  among  his  specimens  a  mineral  marked  pkoSm 
phate  of  iron,  which  agreed  in  its  characters  with  the  mineral  ana- 
lysed by  Trommodorf.     He  found  it  composed  of 

Black  oxide  of  iron  . , 71*75 

Chromic  acid • 24*25 


960 

II.   GKOGNOSV. 

TIlis  branch  of  mintiralogy  has  been  for  some  years  past  studied 
with  much  assiduity  in  Great  Britain^  chiefly  in  consequence  of  the 
meritorious  exertions  of  the  Geological  Society  of  LondoOi  and  the  . 
Wernerian  Society  of  Edinburgh,  We  are  now  pretty  well  ac* 
quainted  witii.the  names  and  position  of  the  different  rocks  which 
constitute  the  sur&ce  of  our  island,  some  of  the  central  parts  of 
England  excepted,  where  the  rocks  are  so  much  covered  with  soil, 
that  it  is  scarcely  possible  to  examine  them.  Thus,  we  do  not  know 
whether  the  syenite  which  occurs  at  Mount  Sorrel  in  Leicestershire^ 
lies  over  the  rocks  of  the  neighbouring  country,  or  whether  it  rises 
through  them ;  though  a  variety  of  circumstances  render  the  former, 
supposition  the  most  probable.  We  are  likewise  imperfectly  ao« 
quainted  with  the  structure  of  Derbyshire.  Mr.  Farcy  indeed  hai^ 
published  a  survey  of  this  county,  which  I  believe  is  very  accurate  ^ 
but,  unluckily,  his  names  are  all  local,  and  can  convey  precise  infor*' 
mation  only  to  the  inhabitants  of  the  county.  The  proper  method 
of  proceedmg  would  have  been  to  have  given  both  the  local  and 
mineralogical  names  of  these  rocks.  Mr.  Farcy  indeed  treats  scien- 
tific names,  and  the  cultivators  of  mineralogy  as  a  science,  with  ridi- 
cule and  contempt :  but  it  is  surely  unnecessary  to  ol^erve  that 
one  man  must  make  a  very  sorry  figure  when  he  sets  himself  in 
opposition  to  all  the  world.  The  names  of  the  rocks  employed  by 
scientific  mineralogists  have  been  universally  adopted,  and  it  is 
beyond  the  power  of  any  individual  to  alter  them,  or  to  substitute 
others  in  their  place.  The  £mperor  Claudius  endeavoured  to  in- 
troduce two  new  letters  into  the  Roman  alphabet ;  but  all  his  au- 
thority, absolute  as  it  was,  was  insufficient  to  efrec|uate  his  purpose; 
and  at  present  we  do  not  even  know  what  these  two  letters  were. 

Mr.  Smith's  geological  map  of  the  structure  of  England  and  part 
of  Scotland  was  publbbed  last  summer.  It  constitutes  a  material 
addition  to  our  own  ktiowledge  of  the  structure  of  this  kingdom* 
It  was  the  result  of  twenty  years  of  laborious  assiduity.  Mr.  Sn)ith 
traced  the  rocks  over  the  country,  and  ascertained  their  similarity 
by  means  of  the  petrifactions  which  they  contain.  His  opinions  are 
precisely  the  ftaoie  as  those  of  Werner  j  though  I  4m  not  sure  that^ 


lArfi.]  during  the  Year  IS15.  ^ 

he  is  aware  of  the  coiDcideDce,  and  I  have  no  doubt  that  they  ori- 
ginated with  himself. 

Great  Britain  himishec  perhaps  the  finest  iihistnition  of  the  WeF> 
nerian  theory  of  the  position  of  rocks  any  wiiere  to  be  found.  It 
even  enables  us  to  make  some  additions  to  his  series  which  it  pro- 
bably was  out  of  his  power  to  discover  in  Germany,  because  the 
rocks  ID  that  country  are  too  much  covered  with  soil.  We  are  en- 
abled likewise  to  trace  the  series  of  formations  farther  ibaii  Werner 
could  in  Germany,  where  the  most  recent  beds  either  never  existed 
or  have  been  washed  away. 

The  different  beds  of  which  Great  Britain  is  composed,  viewed 
on  the  great  scale,  dip  to  tlie  east  or  south-east ;  so  that  by  travel- 
ling west  we  come  always  to  older  and  older  formations,  till  at  last 
in  the  Scilly  islands,  Argyleshire,  Inverness-shire,  and  Ross-shire, 
we  come  to  the  oldest  rocks  of  all ;  those  which  are  failed  primi' 
tire,  and  contain  no  petrifactions. 

The  Scilly  islands  are  composed  of  granite  which,  according 
Mr.  Majendie's  observations,  appears  to  be  stratified.  There 
likewise  a  ridge  of  granite  rocks  that  runs  from  the  Land's  End 
Dartmoor,  in  Devonshire.  On  both  sides  of  this  ridge  rests  cfa^' 
slate  in  regular  beds.  This  mineral  in  Cornwall  is  called  kilMSi 
which  has  been  preposterously  applies!  by  some  to  greytvackp,  a  rode, 
to  which  it  bears  no  resemblance.  The  pnsitlon  of  the  rocks  in  In- 
verness-shire, and  Argyleshire,  has  not  been  fully  made  out.  The 
task  is  Herculean,  and  would  require  the  assiduity  and  enthusiasm 
of  a  Saussure.  But  the  whole  country,  with  a  few  exceptions,  is 
primitive,  and  the  principal  rocks  in  those  parts  of  it  which  1  hare 
visited  are  gneiss,  mica-slate,  clay-slate,  and  porphyry.  Several 
rocks  occur  in  this  district  which  it  is  not  easy  to  refer  to  any 
known  species.  Among  others,  that  which  constitutes  the  summit 
of  Ben  Nevis.  The  primitive  country  in  this  northern  part  of  the 
island  extends  to  tiie  east  coast  in  the  counties  of  Bamf  and  Aber- 
deen. Further  north  there  occur  newer  formations.  But  with  this 
remote  part  of  the  island  we  are  but  imperfectly  acquainted.  On 
the  west  coast  the  primitive  country  extends  to  the  Fritii  of  Clyde, 
hut  does  not  cross  it.  It  appears  again  in  Galloway,  the  structure 
of  which  is  likewise  imperfectly  known.  It  stops  short  again  at  the 
Soiway  Frith;  but  seems  to  re-appear  in  Cumberland.  But  this 
interesting  country  has  never  been  examined  by  any  )>erson  suffici- 
ently acquainted  with  the  science  of  rocks,  to  be  able  to  determine 
its  structure  with  accuracy,  It  does  not  appear  that  Wales  con- 
tains any  primitive  rocks ;  though  this  has  not  been  made  out  in  a 
satisfactory  manner. 

Next  to  the  primitive  come  a  class  of  rorJcs,  cMeA  transhian. 
They  contain  petrifactions,  and  are  very  abundant  in  Great  Britaiiv 
I  do  not  know  that  they  have  been  observed  further  north  than  ll« 
Frith  of  Forth.  But  the  basis  of  the  Pentland  Hills,  at  least  it 
some  places,  is  a  transition  formation.     The  Lamcrmuir  Hills  cnn. 

K^'^iefly  of  greywacke  and  otlicr  transition  rocks,  and  tbeyeid 
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across  the  south  of  Scolland  to  Dumfriesshire,  constituling  most  of 
the  mountains  in  Peebles,  Koxburgh,  Selkirk,  and  Dumfries.  They 
itppear  again  in  Cumberland,  and  constitute  the  greatest  part  of 
North  Wales.  They  occur  likewise  in  Devonshire,  about  Exeter 
and  Plymouth,  and  constitute  the  whole  of  the  south  of  Cornwall, 
as  iar  west  as  St.  Michael's  Mount.  These  rocks  are  chiefly  grey- 
wacke,  transition  slate,  and  lime-stone.  The  last  two  rocks  con- 
tain petrifactions,  chiefly  madrepores,  and  the  lowest  sea  'animals. 
Univalve  shells  have  likewise  been  seen  in  the  limc-sione  at  Ply- 
mouth and  in  Dumfriesshire, 

Over  tlie  transition  rocks  lies  the  old  red  sand-stone,  the  first  of 
the  floetz  rocks.  It  is  very  abundant  in  Great  Britain.  It  may  he 
traced  fiom  Forfarshire  witb  little  interruptions,  here  and  there,  as 
far  as  Manchester.  I  believe  much  further,  though  1  have  not  my- 
self followed  it  farther  south.  Professor  Jameson  has  lately  shown, 
that  iloetz  trap  rocks  occur  in  it  as  a  subordinate  formation,  and 
that  the  hill  of  Kinnoul,  the  Ochils,  and  part  of  the  Pentlands,  are 
in  reality  enormous  beds  of  floetz  trap  rocks,  situated  iti  old  red 
sand-stone.  This  constitutes  an  important  addition  to  tlie  Werne- 
■  rian  theory.  All  the  coal-beds  in  the  south  of  Scotland,  and  the 
north  of  England,  lie  immediately  over  the  old  red  sand-stone. 
Perhaps,  all  the  coal-beds  in  England  are  in  the  same  position, 
though  this  has  not  been  ascertained. 

Tlie  whole  of  the  rocks  that  cover  the  coal-beds,  constituting  the 
floetz  formation  of  Werner,  have  not  yet  been  determined.  The 
difficulty  is  great,  because  they  are  almost  entirely  covered  with 
soil.  But  it  seems  probable,  that  some  of  the  sand-stone  forma- 
tions in  Werner's  series  are  wanting,  and  there  appears  to  be  one 
lime-stone  formation  which  Werner  did  not  find  in  tiermany.  The 
chalk  lies  over  the  floetz  formatioss  of  Werner.  It  is  coniined  to 
the  south-east  corner  of  England.  It  begins  in  Wiltshire,  runs  east, 
and  divides  into  two  portions,  one  of  which  runs  north-east,  and 
terminates  at  Flamburgh  Head,  in  Yorksliire ;  the  other  runs  east, 
and  dividing,  one  [Kirtian  passes  by  Favnham  and  Guilford  to  Dover, 
where  it  forms  the  cliffs.  The  other  goes  along  the  coast,  and  ter- 
minates at  Beachy  Head- 
Over  the  chalk  lie  three  beds,  a  bed  of  sand,  the  London  clay, 
and  the  gravel  which  constitutes  the  surface  in  the  neighbourhood 
ef  London.  The  London  clay  abounds  in  marine  petrifactions,  but 
none  have  ever  been  observed  in  the  surface  gravel. 

IX.  METEOROLOGY. 
I.  Tlic  most  important  meteorological  discovery,  which  has 
been  made  during  the  year  1815,  or  indeed  for  many  years,  is  the 
eacijlanaiion  of  the  cause  of  dew  by  Dr.  Wells,  in  his  Essay  on 
Dew,  -the  first  edition  of  which  was  published  in  the  month  of 
September,  1814.  Dr.  Wells  has  shown  that  dew  very  seldom  or 
never  falls  on  cloudy  nights ;  that  it  is  deposited  most  copiously  on 
those  suhstances  which  radiate  lieat  best,  and  upon  each  according 
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to  its  radiating  power ;  and  that  those  bodies  upon  which  dew  falls 
are  many  degrees  (from  14^  to  20°)  colder  than  the  atmosphere. 
Hence  the  cause  of  the  deposition  of  dew  is  obvious.  Heat  is 
radiated  from  those  bodies  on  which  it .  fells,  they  become  colder 
than  the  atmosphere ;  the  aqueous  vapour  in  the  air  is  in  conse- 
quence condensed  and  deposited  upon  them. 

2.  It  is  well  known  that,  in  islands,  neither  the  cold  of  winter  nor 
the  heat  of  summer  is  so  violent  as  on  continents  in  the  same  lati- 
tude, or  even  situated  nearer  the  equator.  The  surrounding  sea 
moderates  both  the  winter  cold  and  the  summer  heat,  and  makes 
the  temperature  approach  more  nearly  to  a  mean.  If  the  islands 
be  of  small  size  it  it  no  uncommon  thing  for  the  winter  to  pass, 
even  in  high  latitudes,  without  any  frost :  this  is  often  the  case  in 
the  Orkney  and  Shetland  Islands  to  the  north  of  Scotland.  Snow 
seldom  falls  upon  them,  and  scarcely  ever  lies  for  any  considerable 
time ;  but  to  balance  the  mildness  of  the  winter,  the  summer  is 
much  colder  than  it  is  upon  the  continent  in  the  same,  or  even  in 
much  higher  latitudes.  For  example,  at  Stockholm,  nearly  in  the 
sixth  degree  of  north  latitude,  nightingales  are  seen,  which  shows  us 
that  the  summer  for  some  months  is  warmer  than  at  York ;  but  the 
winter  is  so  severe  that  neither  the  chesnut-tree  nor  the  furze  can 
resist  it,  though  thes^  plants  tlirive  very  well  in  the  northern  parts 
of  Great  Britain.  After  these  remarks  the  reader  will  not  be  sur- 
prised that  in  Iceland  there  was  no  frost  in  the  southern  part  of  tlie 
island  after  the  beginning  of  January,  18 14,  {Annals  of  Philosophy, 
vol.  vi.  p.  395.) 

S.  The  following  table  exhibits  the  mean  temperature  of  every 
month,  at  Plymouth,  Sidmoutb,  and  at  Tottenham  in  tlie  neigh* 
bQurhood  of  London,  according  to  the  tables  published  in  the 
Amtals  of  Philosophy.  The  fourth  and  fifth  columns  show  the 
temperature  at  Somerset  House,  and  on  the  Frith  of  Tay  in 
Scotland. 


Plymouth. 

Sidmouth. 

Tottenham. 

London. 

Kinfaiin's  Castle. 

■ 

January  

February   

March 

31-8 
38-3 
40*4 
5M 
§1-3 
57-5 
a3-3 
61-8 
59-2 
49-8 
43-3 
43-7 

31 

38- 

40-5 

61-5 

52-5 

590 

61 -5 

61-0 

57-5 

47-0 

410 

42-5 

26-7 

29-6 

37-8 

50-7 

50-4 

54-0 

62-8 

58 

54 

46*8 

36-5 

39-6 

28-8 

35§ 

37-5 

50-3 

51-8 

56-5 

64 

61-6 

57-5 

49-5 

42-7 

42-6 

25-39 

,       34-50 

36-80 

April 

^ay... 

Jiuie. .' ".. . 

4610 

44-77 
50-50 

July 

57-10 

.Anp>i?t. ..  T.  .r TT . 

54*86 

September 

October 

NoYcinber 

December 

52-66 

44-51 
3816 
35-38 

Mean.. 

49-3 

48-2 

47-2 

48-2 

4339 

From  this  table  it  appears  that  Plymouth  was  warmer  during  the 
year  1814  than  either  Sidmouth  or  London.  It  is  generally  belie* 
that  the  summers  in  the  neighbourhood  of  London  are  warmerl 
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in  any  other  part  of  Great  Britain.  If  it  be  true,  as  I  have  been 
told,  that  the  nightingale  is  never  seen  in  Devonshire,  there  can 
be  no  doubt  that  the  London  summers  are  warmer  than  those  in 
Devonshire.  One  year  ia  not  Euthcient  to  form  any  criterion.  That 
the  mean  temperature  of  all  the  three  places  is  lower  than  tliat  of 
London,  has  been  reckoned  from  the  heat  of  springs.  The  tempe- 
lature  of  London  in  the  fourth  column  is  from  the  register  kept  at 
the  apartments  of  the  Royal  Society ;  but  as  id  that  register  the 
lowest  point  to  which  the  thermometer  falls  during  ihe  night  is  not 
marked,  there  can  be  no  doubt  that  the  numbers  given  as  the  meao 
in  their  tables  are  too  high. 

The  quantity  of  rain  that  fell  in  1814  at  Pjymeuth,  Sidmouth, 
London,  and  Tottenham,  according  to  the  tables  already  alluded  tc^ 
was  as  follows  : — 

Plymomh 42-7  inches  I  London     20-723  inches 

Sidmouth 2573  Tottenham    24-44 

Tiie  great  quantity  of  rain  which  falls  annually  at  Plymouth, 
compared  with  those  parts  of  the  island  which  lie  ftirther  east,  has 
been  long  known.  The  difference  between  the  quantity  of  rain  aa 
estimated  at  Ti;ttenham  by  Mr.  Luke  Howard,  and  at  Somerset 
House  by  Mr.  Lee,  is  owing  to  the  different  posiiion  of  the  two 
rain-gauges.  Mr.  Howard's  is  not  far  from  the  surface  of  the  earth, 
while  that  at  Somerset  House  is  elevated  64  feet  abme  the  sur- 
rounding ground.  Another  rain-gauge  at  Somerset  House^  placed 
75  feet  six  inches  above  the  ground,  gave  only  16*867  inches  of 
rain. 

At  Kinfaun's  Castle,  129  feet  above  the  level  of  the  sea,  the 
quantity  of  rain  that  fell  in  1814  is  cstimnied  at  only  15-59  inches. 
In  the  centre  of  the  garden,  20  feet  above  the  level  of  Ihe  sea,  the 
rain  was  20*05  inches.  On  a  conical  detached  hill,  elevated  600 
feet,  the  quantity  was  33*84  inches. 

The  mean  temperature  of  the  year  was  only  43'.3S4.  Kinfaun's 
Castle  lies  on  tJic  river  Tay  to  the  east  of  Perth,  in  north  latitude 
56°  2S^'.  I  have  added  the  mean  monthly  temperatures  at  this 
place  to  the  pieccding  table,  that  tiiey  may  be  compared  with  the 
temperature  in  the  south  of  England. 

4.  li  is  remarkable  that  during  each  of  the  years  1S13,  1814, 
1SI5,  there  has  been  a  severe  frost  In  London  towards  the  end  pf 
November.  In  1813  the  thermometer  sunk  down  to  20°  in  the 
night ;  but  it  was  above  the  freezing  point  during  the  day ;  so  that 
the  frost  was  not  so  much  attended  to,  and  it  will  not  be  observed  in 
the  register  published  by  the  Royiil  Society.  The  sjme  observaticHi 
applies  to  the  frost  of  1814  ;  but  in  1815,  on  the  IJlh,  ISth,  and 
19ih,  of  November,  the  frost  was  intense  during  both  day  and 
night,  atidthe  thermometer  stood  as  low  as  18°. 

gjft^  ,  X.  PHYSIOLOGY. 

^Hcfpive  pnpcrs  on  this  obscure  and  diflicult  sciep(»  have  jippt^ui^ 
'-In  the  philosophical  Transactions  for  1815.  .   -, 


1 


ISlfL]  ^    daring  the  Yeat  ISIS.  «0 

1  •  Sir  Erenii  Hoipe  has  given  an  accdunt  of  the  organs  of 
^respiration  in  a  class  of  animals  intennec^te  between  the  pisces  and 
vermes^  and  in  two  genera  of  the  last  mentioned  class.  In  the 
liitinprey  the  organs.of  respiration  have  seven  external  openings  on 
each  side  ct  the  imimal.  These  lead  to  the  same  number  of  oval 
hi^'p  the  inner  membrane  of  which  is  constructed  like  the  gills  of 
jSslies.  Uliete  organs  are  inclosed  in  a  cartilaginous  thorax,  and  a 
perlcardinm  acting  the  part  of  a  diaphragm,  by  the  actions  of  which 
the  water  it  admitted  and  expjelled. 

In  an  animal  brought  from  the  South  Sea  by  Sir  Joseph  Buiks^ 
intermediate  between  the  lamprey  and  myxine,  but  constituting  fL 
particular  genus,  the  external  openings  and  bags  are  the  same  as  in 
the  lamprey,  but  there  is  no  thorax.  The  water  is  drawn  in  and 
expelled  by  the  elasticity  of  the  bags. 

'In ,  the  myxine  there  are  only  two  external  openings  and  six 
lateral  b^^s  on  each  side,  to  which  there  are  six  tubes  from  each  of 
the  openings* 

Jn  the  aphrodita  aculeata  there  are  32  ppeniogs  pn  each  side^ 
^ese  all  open  into  a  lai^  bag  immediately  under  the  skin  and 
iiiuscles  of  the  b^,  which  is  only  separated  from  the  cavity  of  the 
^bdomen  bv  a  strong  cartilaginous  membrane ;  but  there  are  two 
tows  of  spherical  cells  prcjecting  into  the  cavity  with  very  thin 
.naembranous  co^.  A  ccecuitt  from  the  intestine  is  lodged  in  each 
ibefl. .  T^ie^e  appear  to  be  the  principal  respiratory  orgatis. 
'  In  the  leech  there  are  16  orifices  on  each  side  of  the  I)elly,  which 
lead  to  an  ejual  number  of  spherical  cells,  placed  between  the 
tibdominal  muscles  and  the  stomach. 

2.  Sir  Bverard  Home  has  ascertained  that  both  the  lamprey  and 
inyxine  are  hermaphrodites. 

8.  Dr.  Wilson  Philip  has  published  two  curious  papers^  in  which 
be  rjslates  a  great  number  of  experiments  made  in  order  to  deter- 
\mM  the  principle  on  which  the  action  of  the  heart  depends*  He 
inis  shown  that  both  the  brain  and  spinal  marrow  may  be  removed 
^^thout  affecting  the  motion  of  the  heart ;  but  that  if  they  be  sud- 
'^xdj  destroyed^  as  by  crpshing  them,  the  motion  of  the  heart  is 
a^ected*  He  explains  these  apparently  contradictory  experiments 
thos :  ih  man  therig^  are  three  systems — the  sensorial,  the  nervous^ 
^d  .the  mivcul^r,  all  independent  of  each  other,  but  capable  of 
affecting  each  other.  In  his  second  paper  he  shows  that  a  stimulus 
a](^ied  tothe  brain  in  general  accelerates  the  motion  of  the  heart ; 
;bttt  that  the  action  of  the  voluntary  muscles  is,  only  excited  by  stimu- 
lating the  jiart  of  the  brain  from  which  their  nerves  proceed. 
Ganglia,  in  his  opinion,  convey  to  the  nerves  which  proceed  from 
them  the  United  energy  of  s^U  the  parts  of  the  brain  from  which 
nerves  going  to  them  proc<;ed,  and  they  have  no  other  use. 

4.  Mr.  Clift  has  ascertained,  by  a  set  of  experiments  on  carp, 
that  the  brain  of  that  fish  may  be  removed,  and  the  spinal  marrow 
destroyed,  vrithout  stopping  the  motion  of  the  heart ;  but  the  action 
of  the  voluntary  muscles  was  immediately  destrpyed.    He  founds 
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that  when  the  heart  of  a  carp  was  laid  open,  it  ceased  to  beat  much 
sooner  if  the  fish  was  allowed  to  swim  in  water  than  if  it  was 'kept 
quiet  in  the  air. 

5.  From  the  discovery  of  Mr,  Rose  that  urine  in  hepatitis  con^- 
tains  no  urea,  I  think  it  may  be  inferred  that  one  use  of  the  liver, 
if  not  the  only  one,  is  to  separate  urea  from  the  blood ;  so  that  it 
would  seem  to  be  the  principal  organ  concerned  in  the  formation  of 
urine. 

XL  ZOOLOGY.* 

The  division  of  animals  into  four  types  has  been  carefully 
examined  and  discussed  by  several  learned  zoologists,  who  are 
much  divided  in  their  opinion  as  to  the  correctness  of  this  distri- 
bution, which  was  proposed  a  few  years  since  by  M.  G.  Cuvier. 

That  the  vei'tebrousy  molluscous^  and  camulose  animals  form  three 
great  and  natural  groups,  is  certain ;  and  it  is  probable  that  the 
radiated  animals  form  another.  The  questions  to  be  decided  are : 
Where  are  we  to  place  the  lamprey  and  myxine,  animals  having  no 
vertebrae  or  jaws;  but  agreeing  with  the  vertebrosa  in  most  other 
points  ?  And  where  the  oirrhipedes,  whose  structure  is  partly  that 
of  the  mollusca  and  partly  of  the  annulosa  P  Dr.  Blainville  con- 
ceives that  the  cirrhipedes  offer  no  obstacle  to  this  distribution,  and 
that  they  form  what  he  calls  a  subtype,  intermediate  between  the 
mollusca  and  annulosa;  and  Dr.  Leach  entertains  the  same  opinion. 

Many  of  the  French  zoologists  still  maintain  Lamark*s  division  of 
animals  into  those  with  and  into  those  without  vertebrae. 

Le  Sueur,  Desmarets,  and  Savigny  have  discovered  that  the 
animals  of  the  genus  pyrosama^  of  some  alcyonia,\  SLuiJlustrcB,  are 
genuine  moUuscay  and  not  zoophytes.  M.  Savigny  names  these 
animals  ascidees  composeesi  and  he  has  written  a  monograph  on 
them,  which  was  read  to  the  Institute  of  France. 

Dr  Leach  has  published  a  general  classification  of  the  animals 
named  by  Liiine  insecta^  which  he  considers  as  forming  one  group, 
and  the  2;erw2e5  another  of  the  type  annulosa.  In  the  dissertation 
which  is  published  in  the  last  number  of  the  Linnaean  TVansactions, 
these  animals  are  considered  as  forming  four  classes  :  viz.  1.  Crus-- 
iacea  :  2.  Myriapoda :  3.  Arachnides :  4.  Insecta,  The  myri- 
apoda  were  considered  by  Latreille  as  belonging  to  the  arachnides ; 
but  they  were  published  as  a  distinct  class  by  Dr.  Leach,  in  the 
seventh  volume  of  the  Edinburgh  Encyclopaedia,  three  years  ago. 

M.  Savigny  has  discovered  that  mandibles  and  maxillae  exist  in 
the  lepidopterous  and  hemipterous  insects,  although  in  a  modified 
form.  And  Sir  J.  Banks  observed,  that  the  palpi  of  spiders  were 
in  fact  legs :  this  was  also  noticed  by  Dr.  Blainville  about  the  same 
I  time,  and  he  has  proposed  a  division  founded  on  the  number  of  the 
legs  of  this  group. 

»  For  the  account  of  the  improvements  in  this  branch  of  science  the  editor  is 
indebted  to  a  friend. 

f   The  animals  oj-  alc^ouium  digltatum  arc  true  zoophytts. 
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In  the  a'ustacea  malacostraca  are  always  to  be  observed  one  pair 
of  mandibles,  two  pair  of  maxillffi,  and  sixteen  legs,  the  three 
foremost  of  which  generally  assume  the  form  of  maxillse  and  bear 
palpi  at  their  extremities.  In  Imecta  are  to  be  observed  one  pair 
of  mandibles,  one  pair  of  maxillae  distinct;  the  exterior  pair 
coalescing  so  as  to  form  the  under  lip,  which^  like  the  interior 
maxillae,  bears  palpi.  , 

Such  are  the  important  discoveries  of  the  last  year,  which  has 
done  more  for  the  advancement  of  zoological  science  than  the 
preceding  13  years. 


Article  II. 

iJote  ly  Professor  P.  Prevost  respecting  Dew,  in  cbnsequence  of  the 
Answer  of  Dr.  Wells  inserted  in  N°  XXXVI.  of  the  Annals  of 
Philosophy. 

Aftbr  reading  Dr.  Wells's  answer,  and  before  perusing  the 
letter  to  which  he  refers  {Annals  of  Philosophy^  vol.  v.  p.  25 1),  I 
liasten  to  thank  him  for  the  information  which  he  has  given  me. 

1.  I  observe,  that  in  explaining  the  principal  phenomenon  to 
which  Mr.  Benedict  Prevost  has  reduced  the  results  of  his  experi- 
ments, I  have  ^  said  positively  that  I  did  not  pretend  to  have  ex- 
plained all  the  details,  and  that  I  thought  it  sufficient  to  have 
clearly  explained  one  of  the  causes  of  that  class  of  facts  (Calorique 
Rayonn.  §  207). 

2.  Dr.  Wells  thinks  that  dew  can  never  be  deposited  upon  the 
side  of  a  glass  which  is  exposed  to  air  colder  than  itself. 

This  does  not  invalidate  my  explanation,  but  is  inconsistent  with 
the  assertion  of  Mr.  Benedict  Prevost,  who  affirms  that  in  order  that 
dew  be  deposited  on  the  outside  of  glasses,  it  is  not  necessary  that 
the  temperature  on  the  outside  should  be  greater  than  that  on  the 
inside  (cited  Calor.  Rayonn.  §  193,  n.  24,  p.  241).  In  the  disser- 
tation itself,  from  which  1  have  quoted  a  mere  extract,  that  philo- 
sopher says  expressly  "  that  exterior  humidity  is  very  often  deposited 
*  though  the  external  airt)e  colder  than  the  internal."  Mr.  Benedict 
Prevost  supposes  this  fact  in  his  first  generalization  (cited  Caloriqu,e 
Rayonn.  §  194,  n.  1).  I  intend  to  request  him  to  give  us  his 
proofs. 

All  this  discussion  must  tend  to  the  advantage  of  the  science.  I 
am  delighted,  therefore,  that  Dr.  Wells  has  produced  it.  This  is 
an  additional  obligation  to  all  those  for  which  science  is  indebted  to 
him. 

Geneva,  1815. 
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Article  III. 


the  yetf^l 

1      F.UBTlIt  -^^ 


Journey  inio  the  Inlerlor  of  New  South  IVales,  across  the  Blue 
Mountains,  performed  hj  his  Excellency  Colonel  Macquarrie, 
Governor  of  the  Settlement.  From  the  Official  Accmait,  dated 
Sydney,  June  10,  1815.     With  a  Plan. 

The  Governor  desires  to  communicate,  for  the  information  of 
the  public,  the  result  of  liis  late  tour  over  the  Western  or  Blue 
Mountains,  undertaken  for  the  puipoae  of  being  enabled  personall; 
to  appreciate  the  importance  of  the  tract  of  country  lying 
of  them ;  which  had  been  explored  in  the  latter  end  of 
ISIS,  and  beginning  of  1814,  by  Mr.  George  William  Ev'an^ 
Deputy  Surveyor  of  Lands. 

To  those  who  know  how  very  limited  a  tract  of  country  has  been 
hitherto  occupied  by  the  colonists  of  New  South  Wales,  extending 
along  the  eastern  coast  to  the  north  and  south  of  Port  Jackson  only 
80  miles,  and  westward  about  40  miles,  to  the  foot  of  that  chain  of 
mountains  in  the  interior  which  forms  its  western  boundary,  it  must 
be  a  subject  of  astonishment  and  regret  that  among&t  so  large  a 
population  no  one  appeared  within  the  first  25  years  of  the  esta- 
blishment of  this  settlement  possessed  of  sufficient  energy  of  mind 
(o  induce  him  fiiily  to  explore  a  passage  over  these  mountains;  but 
when  it  is  considered  that  for  the  greater  part  of  that  time  even  thii 
circumscnbcd  portion  of  country  a^Torded  sufhcient  produce  for  the 
wants  of  the  people,  whilst  on  the  other  hand  the  whole  surface  of 
the  country  beyond  those  limits  was  a  thick  and  in  many  places 
nearly  an  impcDCtrabte  forest,  the  surprise  at  the  want  of  eflbrt  lo 
surmount  such  difficulties  must  abate  very  considerably. 

The  records  of  the  colony  only  afford  two  instances  of  any  bold 
attempt  having  been  made  to  discover  the  country  to  the  westward 
of  the  Blue  Mountains,  The  first  was  by  Mr.  Bass,  and  the  other 
by  Mr.  Caley,  and  both  ended  in  disappointment ;  a  circumstance 
which  will  not  be  much  wondered  at  by  those  who  have  lately 
crossed  those  mountains. 

To  Gregory  Rloxland  and  William  Wentworlh,  Esqrs.  and 
Lieut.  Lawson,  of  the  Royal  Veteran  Company,  the  merit  is  due  of 
Imving,  with  extraordinary  patience  and  much  fatigue,  effected  the 
first  jjassage  over  the  most  rugged  and  difficult  part  of  the  Blue 
Mountains. 

The  Governor  beiag  strongly  impressed  with  the  importance  of 
the  object,  had,  early  after  his  arrival  in  this  colony,  formed  tlie 
resolution  of  encouraging  the  attempt  to  find  a  passage  to  the 
western  country,  and  willingly  availed  himself  of  the  facilitiea 
which  the  discoveries  of  these  three  Gentlemen  afforded  him.  Ac- 
cordingly, on  the  20th  of  November,  ISliJ,  he  entrusted  the  ac- 
complishment of  this  object  to  Mr,  George  William  Evans,  Deputy 
Surveyor  of  Jjj^^  the  result  of  whose  journey  was  laid  before  the 
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Dublic  through  the  medium  of  the  Sydney  Gmsette,  on  the  12th  o£ 
February,  1814. 

The  favourable  account  given  by  Mr.  Evans  of  the  country  ke 
had  explored  induced  the  Governor  to  cause  a  roadio  be  constructed 
for  the  passage  and  conveyance  of  cattle  and  provisions  to  the  inte- 
rior ;  and  men  of  good  character,  from  amongst  a  number  of  con« 
victs  who  had  volunteered  their  services^  were  selected  to  perform 
this  arduous  work,  on  condition  of  being  fed  and  clotlied  during 
the  continuance  of  their  labour,  and  being  granted  emancipations 
as  dbeir  final  reward  on  the  completion  of  the  work. 

The  direction  and  superintendance  of  this  great  work  was  en- 
trusted to  William  Cox,  Esq.  the  Chief  Magistrate  at  Windsor;' 
and  to  the  astonishment  of  every  one  who  knows  what  was  to  be 
enooiuitered,  and  sees  what  has  been  done,  he  effected  its  comple- 
tion in  SIX  months  from  the  time  of  its  commencement,  happily 
without  the  loss  of  a  man,  or  any  serious  accident.  The  Governor 
is  at  a  loss  to  aj^eciate  fully  the  services  rendered  by  Mr.  Cox  to 
this  colony,  in  the  execution  of  this  arduous  work,  which  promises 
to  be  of  the  greatest  public  utility,  by  opening  a  new  source  of 
wealth  to  the  industrious  and  enterprizing.  When  it  is  considered 
that  Mr.  Cox  voluntarily  relinquished  the  comforts  of  his  own  house^ 
and  the  society  of  his  numerous  family,  and  exposed  himself  to 
much  personal  fatigue,  with  only  such  temporary  covering  as  a  bark 
but  could  afford  from  the  inclemency  of  the  season,  it  is  difficult  to 
express  the  sentiments  of  approbation  to  which  such  privations  and 
•cervices  are  entitled. 

Mr.  Cox  having  reported  the  road  as  completed  on  the  21st  ot 
January,  the  Governor,  accompanied  by  Mrs.  Macquarrie,  and 
that  Grentleman,  commenced  his  tour  on  the  25  th  of  April  last  over 
the  Blue  Mountains,  and  was  joined  by  Sir  John  Jamieson  at  the 
Nepean,  who  accompanied  him  during  the  entire  tour.  The  fol- 
lowing Gentlemen  composed  the  Go\'emor's  suite :  Mr.  Camp- 
bell, Secretary;  Capt.  Antill,  Major  of  Brigade;  Lieut.  Watts, 
Aide-de-Camp ;  Mr.  Redfern,  Assistant  Surgeon ;  Mr.  pxley.  Sur- 
veyor General)  Mr.  Meehan,  Deputy  Surveyor  General;  Mr. 
Lewin,  Painter  and  Nattiralist;  and  Mr.  G^  W.  Evans,  Deputy 
Surveyor  of  Lands^  who  had  been  sent  forward  for  the  purpose  oif 
making  further  discoveries,  and  rejoined  the  party  on  the  day  of  . 
arrival  at  Bathurst  Plains. 

The  commencement  of  ttie^  ascent  from  Emu  Plains  to  the  first 
depot,  and  thence  to  a  resting  place,  now  called  Spring  Wood^ 
distant  12.  miles  from  Emu  Ford,  was  through  a  very  handsome 
<^n  forest  of  lofty  trees,  and  much  more  pifacticable  and  easy  than 
Was  expected.  The  facility  of  the  ascent  for  this  distance  excited  . 
surprise,  and  is  certainly  not  well  calcqlated  to  give  the  traveller  a 
just  idea  of  the  difficulties  he  has  afterwards  to  encounter.  At  a 
further  distance  of  four  miles  a  sudden  change  is  perceived  in^.t^e 
appearance  of  the  timber  and  the  quality  of  the  soil,  th6  formcpi  '^ 
becombig  stunted,  and  the  latter  barren  and  rocky.'   At  this  y^zsxL  " 
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the  fatigues  of  the  journey  may  be  said  to  commence*  Here  the 
country  became  altogether  mountainous,  and  extremely  rugged. 
Near  to  the  L8th  mile  mark  (it  is  to  be  observed  that  the  measure 
commences  from  Etnu  Ford),  a  pile  of  stones  attracted  attention. 
It  isv  close  to  the  line  of  road,  on  the  top  of  a  rugged  and  abrupt 
ascent,  and  is  supposed  to  have  been  placed  there  by  Mr.  Caley,  tti 
the  extreme  limit  of  his  tour.  Hence  the  Governor  gave  that  pait 
of  the  mountain  the  name  of  Caley's  Repulse.  To  have  penetrated 
€ven  so  far  was  at  that  time  an  effort  of  no  small  difficulty.  Frodi 
henceforward  to  the  26th  mile  is  a  succession  of  steep  and  rugged 
hills,  some  of  which  are  almost  so  abrupt  as  to  deny  a  passage  alto* 
'  gether ;  but  at  this  place  a  considerably  extensive  plain  \^  arrived  at^ 
which  constitutes  the  summit  of  the  western  mountains ;  and  ffom 
thence  a  most  extensive  and  beautiful  prospect  presents  itself  on  «U 
sides  to  the  eye.  The  town  of  Windsor,  the  river  Hawkesburyy 
Prospect  Hill,  and  other  objects  within  that  part  of  the  colony  now 
inhabited,  of  equal  interest,  are  distinctly  seen  from  ^  hence.  The 
majestic  grandeur  of  the  situation,  combined  with  the  various  ob« 
jects  to  be  seen  from  this  place,  induced  the  Governor  to  give  it  the 
ajspellation  of  the  King's  Table  Land.  On  the  S.W.  side  of  the  King's 
Table  Land  the  mountain^  terminates  in  abrupt  precipices  of  imr 
mense  depth,  at  the  bottom  of  which  is  seen  a  glen,  as  romantically 
beautiful  as  can  be  imagined,  bounded  on  the  further  side  by  moua* 
tains  of  great  magnitude,  terminating  equally  abruptly  as  the  othejcs, 
and  the  whole  thickly  covered  with  timber.  The  length  of  this 
picturesque  and  remarkable  tract  of  country  is  about  24  miles,  t9 
which  the  Governor  gave  the  name  of  the  Prince  Regent's  Glen. 
Proceeding  hence  to  the  33d  mile,  on  the  top  of  a.  hill,  an  opening 
presents  itself  on  the  S.  W.  side  of  the  Prince  Regent's  Glen,  from 
whence  a  view  is  obtained  particularly  beautiful  and  grand — ^mounr 
tains  rising  beyond  mountains,  with  stupendous  masses  of  rock  in 
the  fore  ground,  here  strike  the  eye  with  admiration  and  astonish- 
ment. The  circular  form  in  which  the. whole  is  so  wonderfully  dis- 
posed induced  the  Governor  to  give  the  name  of  Pitt's  Amphitheatre 
(in  honour  of  the  Jate  Right  Hon.  William  Pitt)  to  this  offset  or 
bl-anch  from  the  Prince  Regent's  Glen.  The  road  continues  from 
hence  for  the  space  of  17  miles  on  the  ridge  of  the  mountain  which 
forms  one  side  of  the  Prince  Regent's  Glen,  and  there  it  suddenly 
terminates  in  nearly  a  perpendicular  precipice  of  676  feet  higli,  ^s 
ascertained  by  measurement.  The  road  constructed  by  Mr.  Cox 
down  this  rugged  and  tremendous  descent,  through  all  ils  windings^ 
is  no  less  than  three-fourths  of  a  mile  in  length,  and  has  been  exe- 
cuted with  such  skill  and  stability  as  reflects  much  credit  on  him. 
The  labour  here  undergone,  and  the  difficulties  surmounted,  c^n 
only  be  appreciated  by  those  who  view  this  scene.  In  order  to  per- 
petuate the  memory  of  Mr.  Cox's  services,  the  Governor  deemed  it 
a  tribute  justly  due  to  him  to  give  his  name  to  this  grand  and  extra- 
ordinary pass,  and  he  accordingly  called  it  Cox's  Pass.  Having 
descended  into  the  valley  at  the  bottom  of  this  pass,  the  retrospec- 
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tivc  view  of  the  overhanging  mountain  is  magnificently  grand* 
Although  the  present  pass  is  the  only  practicable  point  yet  disco-^ 
vered  for'  descending  by,  yet,  the  mountain  is  much  higher  than 
thosd  on  either  side  of  it,  from  whence  it  is  ^distinguished  at  a  con- 
siderable distance,  when  approaching  it  from  the  interior,  and  in 
4his  point  of  view  it  has  the  appearance  of  a  very  high  distinct  hill, 
although  it  is  in  fact  only  the  abrupt  termination  of  a  ridge.  The 
Governor  gave  the  name  of  Mount  York  to  this  termination  of  the 
ridge,  in  honour  of  his  Royal  Highness  the  Duke  of  York. 
^  On  descending  Cox's  Pass  the  Governor  was  much  gratified  by 
the  appearance  of  good  pasture  land  and  soil  fit  for  cultivation, 
which  was  ^e  first  he  had  met  with  since  the  commencement  of  his 
tour.  The  valley  at  the  base  of  Mount  York  he  called  the  Vale  of 
Clwyd,  in  consequence  of  the  strong  resemblance  it  bore  to  the 
vale  of  that  name  in  North  Wales.  The  grass  in  this  vale  is  of  a 
good  quality,  and  very  abundant,  and  a  rivulet  of  fine  water  runs 
ak)ng  it  from  the  eastward,  which  unites  itself  at  the  western  extre- 
mity of  the  vale  with  another  rivulet  containing  still  more  water. 
the  junction  of  these  two  streams  forms  a  very  handsome  river, 
now  called  by  the  Governor  Cox's  River,  which  takes  its  course,  as 
has  been  since  ascertained,  through  the  Prince  Regent's  Glen,  and 
empties  itself  into  the  river  Nepean ;  and  it  is  conjectured,  from 
the  nature  of  the  country  through  which  it  passes,  that  it  must  be 
one  of  the  principal  causes  of  the  floods  which  have  been  occasion- 
ally felt  on  the  low  banks  of  the  river  Hawkesbury,  into  which  the 
Nepean  discharges  itself.  The  Vale  of  Clwyd,  from  the  base  of 
Mount  York,  extends  six  miles  in  a  westerly  direction,  and  has  its 
termination  at  Cox's  River.  Westward  of  this  river  the  country 
again  becomes  hilly,  but  is  generally  open  forest  land,  and  very 
^'good  pasturage. 
'  Three  miles  to  the  westward  of  the  Vale  of  Clwyd  Messrs.  Blax- 
land,  Wentworth,  and  Lawson,  had  formerly  terminated  their  ex- 
cursion ;  and  when  the  various  difficulties  are  considered  which 
they  had  to  cont«nd  with,  especially  until  they  had  effected  the 
descent  from  Mount  York,  to  which  place  they  were  obliged  to  pass 
through  a  thick  brush-wood,  where  they  were  under  the  necessity  of 
cutting  a  passage  for  their  baggage  horses,  the  severity  of  which 
labour  had  seriously  affected  their  heahhs,  their  patient  endurance 
6f  such  fatigue  cannot  fail  to  excite  much  surprise  and  admiration. 
In  commemoration  of  their  merits,  three  beautiful  high  hills  joining 
each  other  at  the  end  of  their  tour  at  this  place,  have  received  their 
names  in  the  following  order,  viz.  Mount  Blaxland,  Wentworth's 
Sugar  Loaf,  and  Lawson's  Sugar  Loaf.  A  range  of  very  lofty  hills 
and  narrow  vallies  alternately  form  the  tract  of  country  from  Cox's 
River,  for  a  distance  of  16  miles,  until  the  Fish  River  is  arrived  at ; 
and  the  stage  between  these  rivers  is  consequently  very  severe  and 
oppressive  on  the  cattle.  To  this  range  the  Governor  gave  the  name 
of  Clarence  Hilly  Range. 
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FrocoediDg  from  the  Fish  River,  aad  at  a  short  dlstaace  from  it, 
a  very  siagular  and  beautiful  mountain  attmcts  the  atteniiop,  its 
Mimtuic  being  cruwned  with  a  large  and  very  extraordinary  looklof 
tfxVf  qearly  circular  lit  form,  which  gives  to  the  whole  very  much 
^he  appearance  of  a  hiil  fort,  stieh  as  are  frequent  in  India,  To 
this  lot'iy  Kill  Mr.  Evans,  who  was  the  first  ^European  discoverer, 
gave  the  name  of  Mount  Evans,  Passing  on  from  hence  the  country 
fontinucB  hilly,  but  affurds  good  pasturage,  gradually  improvlDg.to 
Sidmouth  VjilWi  whicli  is  diataui  from  'lie  pass  of  the  Fish  Kuier 
«jght  miles.  The  land  here  is  level,  and  the  first  met  will)  unen- 
fumbered  with  timber.  It  is  not  of  very  cODsiderable  extern,  but 
^bounds  with  a  great  variety  of  herbs  and  plants,  si^h  as  woilld 
probably  highly  interest  and  gratify  the  scientific  botanist.  This 
neauliful  little  valley  runs  north-west  and  south-cast  bctwepo  hit^ 
*)f  easy  ascent  thinly  covered  with  timber.  Leaving  Sidmouth 
Valley,  the  country  becomes  again  hilly,  and  in  other  respects  re- 

isembles  very  much  the  country  to  the  eastward  of  tlie  valley  f« 
some  miles.  Having  reached  Campbell  River,  distant  13  nriUes 
.  fiom  Sidmouth  Valley,  the  Governor  was  highly  gratified  by  t\t 
'  appearance  of  the  country,  which  there  began  to  eshibii  an  open 
and  extensive  view  of  gently  rising  grounds  and  fertile  plaini. 
^ud^ng  from  the  heiglit  of  the  banks,  and  its  general  width,  lh£ 
Campbell  River  must  he  on  some  occasions  of  very  considerablf 
magnitude;  but  the  extraordinary  drought  which  has  appareatly 
prevailed  on  tlie  western  side  of  the  mountains,  equally  as  through- 
out this  colony  for  the  last  three  years,  has  reduced  liiis  river  stJ 
jnncb  thai  it  may  be  more  i)roperly  called  a  chain  nf  pools  thau  a 
'  runniog  stream  at  the  present  time.    In  the  reaches  or  pools  of  the 

Campbell  River  the  very  curious  animal  called  the  Parado?c,  as 
Water  Mole,  is  seen  in  great  numbers.  The  soil  on  both  banks  U 
^^  WQcommonly  rich,  anj  the  grass  is  consequently  luxuriant.  Two 
^^L  mUes  to  the  southward  of  the  line  of  road  which  crosses  the  CaxDp- 
^H  >t>eU  River  there  is  a  very  fine  rich  tract  of  low  lands,  which  b« 
^^H  -jieen  named  Mitchell  Plains,  Flax  was  found  here  growing  i& 
^H  fODsIderablc  quantities.  The  Fish  Itiver,  which  forms  a  juncUon 
^^1  i^Ith  the  Campbell  River  a  few  miles  to  the  norihward  of  the  road 
^^1  «tid  bridge  over  the  latter,  has  also  two  very  fertile  plains  on  its 
^H  banks,  the  oi>e  called  O'Connell  Plains,  and  the  other  Macquarrie 
^^^  Plains,  botli  of  considerable  extent,  and  very  capable  of  yielding 
^^M  '  all  the  necessaries  of  life. 

^H  At  the  distance  of  seven  miles  from  the  bridge  over  the  Campbell 
^^1  .River,  fiathurst  Plains  open  to  the  view,  presenting  a  rich  trael  of 
^H  champaign  country  of  1 1  miles  in  len^^b,  bounded  on  both  ddes 
^^B  by  ^^ently  rising  and  very  beautiful  hills,  thinly  wooded.  The 
^^K  -  Jklacquarrie  R!ver,  which  is  constituted  by  the  junction  of  the  Fish 
^^m  ^nd  Campbell  River,  takes  a  winding  course  through  the  Plains, 
^^M  :jvhicli  can  he  easily  traced  from  the  high  binds  atljoining,  by  the 
^^L    particular  verdure  of  the  trees  on  its  banks,  which  are  likewise  the 
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only  trees  tliroughout  the  extent  of  the  plains.  The  level  and  clean 
surface  of  these  plains  gives  them  at  first  view  very  much  the  ap- 
pearance of  landi  in  a  state  of  cultivation. 

It  is  impossible  to  behold  this  grand  scene  williout  a  feeling  of 
admiration  and  sarprise,  whilst  ilie  silence  and  solitude  which  reign' 
in  a  space  of  such  extent  and  beauty  as  seems  designed  by  Nature 
fijT  the  occupancy  and  comfort  of  man,  create  a  degree  of  melan- 
dtoly  in  the  mind  which  may  be  more  easily  imagined  than  de- 
scribed. 

The  Governor  and  suite  arrived  at  these  Plains  on  Thursday  the 
4th  of  May,  and  encamped  on  the  southern  or  left  bank  of  the 
Mftcquarrie  River — the  situation  being  selected  in  consequence  of 
its  commanding  a  beautiful  and  extensive  prospect  for  many  milea 
IB  every  direction  around  it.  At  this  place  the  Governor  remained 
for  a  week,  which  time  he  occupied  in  making  excursions  in  diffe- 
rent  directions  through  the  adjoining  country,  on  both  sides  of  tlic 
liver. 

On  Sunday,  the  7th  of  May,  the  Governor  fixed  on  a  site  suit- 
able for  the  erection  of  a  toWn  at  some  future  period,  to  which  he 
fare  the  name  of  Bathurst,  in  honour  of  the  present  Secretary  ot 
tate  for  the  Colonies.  The  situation  of  Bathurst  is  elevated  suffi- 
ciently beyond  the  reach  of  any  Hoods  which  may  occur,  and  is  a;t 
the  same  time  30  near  to  the  river  on  its  south  bank  as  to  derive  all 
the  advantages  of  its  clear  and  beautiful  stream.  The  mechanics 
and  settlers  of  whatever  description  who  may  he  hereafter  permitted 
to  form  permanent  residences  to  themselves  at  this  place  will  hava 
the  highly  important  adrantages  of  a  rich  and  fertile  soil,  with  a 
beautiful  river  flowing  through  it,  for  all  the  uses  of  man.  TIiC 
Governor  must  however  add,  tliat  the  hopes  which  were  once  so 
s^ngulaely  entertained  of  this  river  becoming  navigable  to  the 
Western  Sea  have  ended  in  disappointment. 

During  the  week  that  the  Governor  remained  at  Bathurst  be 
made  daily  excursions  in  various  directions ;  one  of  these  extended 
22  miles  in  a  south-west  direction,  and  on  that  occasion,  as  well  ai 
on  all  the  others,  he  found  the  country  composed  chiefly  of  vallies 
and  plains,  separated  occasionally  hy  ranges  of  low  hills;  the  soil  . 
throughout  being  generally  fertile,  and  well  ciicumstanced  for  the 
purpose  of  agriculture  or  grazing. 

The  Governor  here  feels  much  pleasure  in  being  enabled  to  com- 
inunieute  to  the  public  that  the  favourable  reports  which  he  had  re- 
ceived of  the  country  to  the  west  of  the  Blue  Mountains  have  nbi 
been  by  any  means  exaggerated.  Tlie  diiHeulties  which  present 
themselves  in  the  journey  from  hence  are  certainly  greet  and  inevi- 
table; but  those  persons  wild  may  be  inclined  to  become  permanent 
sfetilers  there  will  probably  content  themselves  With  visiting  thiupQrt 
of  the  colony  but  rarely,  and  of  course  will  have  them  seldom  to 
encounter.  Plenty  of  water,  and  a  sufficiency  of  grass,  are  to  be 
found  ill  the  mountains  for  the  support  of  such  £attle  as  may  be 
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sent  ovfr  (hem ;  and  the  trncts  of  fertile  soil  and  rich  pasturage 
which  the  new  country  aflurds  arc  fully  extensive  enough  for  any 
increase  ot  populaiion  and  slock  which  can  possibly  take  place  for 
many  years. 

Within  a  distance  of  ten  miles  from  the  site  of  Bathunt  there  is 
not  less  than  50,000  acres  of  land  clear  of  timber,  and  fully  one 
balf  of  that  may  he  considered  excellent  soil,  well  calculated  for 
cultivation.  It  is  »  matter  of  regret  that  in  propurtion  as  the  soil 
improves  the  timber  degenerates;  and  it  is  to  be  remarked,  that 
<p*ry  where  to  the  westward  of  the  mountains  it  is  much  inferior 
both  in  size  and  quality  to  that  within  the  present  colony  ;  there  is, 
however,  a  sufficiency  of  timber  of  tolcnible  quality  within  the  dis- 
trict around  Bathurst  for  the  purposes  of  house-building  and  hus- 
bandry- 

The  Governor  has  here  to  lament  that  neither  coals  nor  lime-stone 
have  been  yet  discovered  in  the  western  country;  articles  in  them- 
selves of  so  much  importance,  that  the  want  of  them  must  be 
severely  fett  whenever  that  country  shall  he  settled. 
.-■  Having  enumerated  the  principal  and  most  important  features  of 
'ihis  new  country,  the  Governor  has  now  to  notice  some  of  its  live 
liroduciions.  All  around  Bathurst  abounds  in  a  variety  of  game  ; 
Snd  the  two  principal  rivers  contain  a  great  quantity  of  fish,  but  all 
^f  one  <Jenomin»tion,  resembling  the  perch  in  appearance,  and  of 
^delicnte  and  fine  flavour,  not  unlike  that  of  a  rock  cod.  This  tish 
jjJFOwsto  a  large  siz-e,  and  is  very  voracious.  Several  of  them  were 
CBught  during  the  Goxernor's  stay  at  Bathurst,  and  at  the  halting 
{dace  on  the  Fish  River.  One  of  those  caught  weighed  1?  lb. ; 
«nd  the  people  stationed  at  Batlmrst  staled  that  they  had  caught 
some  weighing  2.'i  lb. 

The  field  game  are  the  kangaroos,  emus,  black  swans,  wild  geese, 
wild  turkies,  bustards,  ducks  of  various  kinds,  quail,  bronze,  and 
(ttlier  pigeons,  &c.  &c.  The  water  mole,  or  paradox,  also  abounds 
iji  all  the  rivers  and  ponds, 

.»  The  site  designed  for  the  town  of  Bathurst,  by  observation  taken 
at  the  Flag  Staff,  which  was  erected  on  the  day  of  Bathurst  receiving 
that  name,  is  situated  in  latitude  S5°  24'  30"  south,  and  in  longi- 
tude US"  37'  45"  east  of  Greenwich,  being  also  2/^  miles  north  of 
Government  House,  in  Sydney,  and  !M4-  west  of  it,  bearing  west 
20P  Sty  north,  «3  geographic  miles,  or  95J-  statute  miles ;  the 
measured  road  distance  from  Sydney  to  Bathurst  being  140  English 
miles. 

The  road  constructed  by  Mr.  Cox,  and  the  parly  under  liim, 
commences  at  Emu  Ford,  on  the  left  bank  of  the  -river  Nepean, 
and  is  thence  carried  101^  miles  to  the  Flag  Staflat  Bathurst.  This 
road  has  been  carefully  measured,  and  each  mile  regularly  marked 
on  the  trees  growing  on  the  left  side  of  the  road  proceeding  towards 
Bathurst. 

The  Governor  in  his  tour  made  the  following  stages,  in  which  he 
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was  principally  regulated  by  the  consideration  of  having  good  pas- 
turage for  the  cattle,  and  plenty  of  water : — 

1st  stage— Spring  Wood,  distant  from  Emu  Ford  . .  12  miles 
2d  4itto — Jamieson's  Valley,  or  second  depot,  distant 

from  ditto « • .  •  28 

3d  ditto — ^Blackheath,  distant  from  ditto    41 

4th  ditto — Cox's  River,  distant  from  ditto 56 

5th  ditto— The  Fish  River,  distant  from  ditto ......  7- 

6th  ditto — Sidmouth  Valley,  distant  from  ditto  ....  80 

7th  ditto— Campbell  River,  distant  from. ditto     ....  91 

8th  ditto— Bathurst,  distant  from  ditto IOI4. 

At  all  of  which  places  the  traveller  may  assure  himself  of  good 
grass,  and  water  in  abundance. 

On  Thursday,  the  llth  of  May,  the  Governor  and  suite  set  out 
from  Bathurst  on  their  return,  and  arrived  at  Sydney  on  Friday,  the 
1 9th  ult. 

The  Governor  deems  it  expedient  here  to  notify  to  the  public  that 
he  does  not  mean  to  make  any  grants  of  land  to  the  westward  of  the 
Blue  Mountains  until  he  shall  receive  the  commands  of  his  Ma- 
jesty's Ministers  on  that  subject,  and  in  reply  to  the  report  he  is 
DOW  about  to  make  them  upon  it. 

In  the  mean  time,  such-  Gentlemen  or  other  respectable  free 
persons  as  may  wish  to  visit  this  new  country  will  be  permitted  to  do 
ao  on  making  a  written  application  to  the  Governor  to  that  effect^ 
who  will  order  them  to  be  furnished  with  written  passes.  It  is  at 
the  same  time  strictly  ordered  and  directed  that  no  person,  whether 
civil  or  military,  shall  attempt  to  travel  over  the  Blue  Mountains 
without  having  previously  applied  for  and  obtained  permission,  la 
the  above  prescribed  form.  The  military  guard  stationed  at  the 
first  depot  on  the  mountains  will  receive  full  instructions  to  prevent 
the  prc^ess  of  any  persons  who  shall  not  have  obtained  regular 
passes.  The  necessity  for  the  establishing  and  strictly  enforcing 
this  regulation  is  too  obvious  to  every  one  who  will  reflect  on  it  to 
require  any  explanation  here. 

The  Governor  cannot  conclude  this  account  of  his  tour  without 
offering  his  best  acknowledgments  to  William  Cox,  Esq.  for  the 
important  service  he  has  rendered  to  the  colony  in  so  short  a  period 
of  time,  by  opening  a  passage  to  the  new-discovered  country,  and 
at  the  same  time  assuring  him  that  he  shall  have  great  pleasure  in 
recommending  his  meritorious  services  on  this  occasion  to  the 
&voiirable  consideration  of  his  Majesty's  Ministers. 
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Article  IV.  ^^H 

SCIENTIFIC  intelligence;  and  notices  of  subjects     ■  ^H 
CONKECTED  WITH  SCIENCE.  i!^| 

I.  Lecture!. 

Mr,  Clarke  will  commence  his  nest  Course  of  Lecturts  on 
Midwifery,  and  the  Diseases  of  Women  and  Children,  on  Wed- 
nesday, Jan.  24.  The  lectures  are  read  every  morning,  from  a 
quarter  past  ten  to  a  quarter  past  eleven,  for  the  convenience  of 
students  attending  the  hospitals,  at  No.  10,  Saville-row. 

Dr.  Clutterbuck  will  begin  his  Spring  Course  of  Lectures  on 
the  Theory  and  Practice  of  Physic,  Materia  Medica,  and  Chemistry, 
about  the  middle  of  January,  at  ten  o'clock  in  the  morning,  at  bis 
house,  No.  ! ,  in  the  Crescent,  New  Bridge-street. 

Medical  TheatTe,  Si.  Bartholomew's  Hospital.  —  The  Spring 
Coulees  of  Lectures  will  commence  at  this  place  on  Saturday, 
Jan.  20  : — On  tlic  Theory  and  Practice  of  Medicine ;  by  Dr. 
Hue. — On  Anatomy  and  Physiology ;  by  Mr.  Abernethy, — On  the 
Theory  and  Practice  of  Surgery;  by  Mr.  Abernethy. — On  Che- 
mistry and  Materia  Medicaj  Ly  Dr.  Hue. — On  Midwifery;  by  Dr. 
GoGcli :  the  Anatomical  Demonstrations  by  Mr.  Stanley. 

Russell  Inslitulio/i. — A  Course  of  Lectures  on  the  Elements  of 
Electi'ictil  Science,  including  Galvanism  and  Electro- Chemistry, 
will  be  delivered  at  the  Russell  Institution  during  the  ensuing  seaEon^ 
by  Mr.  Singer. 


MJ.  Geological  Remarh  on  Jiff'eTe?ii  Parts  of  Scotland :  lein^ 
I  Extract  of  a  Leiler  to  the  Editor  from  Professor  Jameson. 
In  my  journey  of  this  summer  1  revisited  several  points  un  ttitf 
east  coast  of  Scotland,  re-exninined  the  beds  of  porphyry  and  trap 
tuff  in  red  sand  s lone  at  Bcrvie,  Crawtown,  &c.  discovered  serpen- 
tine wiih  imbedded  diailnge  in  the  green-stone  of  the  red  sand-stone 
formation  at  Bervic,  and  found  (he  Gabbro  rock  in  situ  at  Portsoy,  the 
andalusiie  near  Macduff,  the  HypersteneofHauy  at  Portsoy;  ihegreat 
quartz  formation  which  eKtcnds  from  Portsoy  by  Cullen  nearly  to 
Buchie,  in  whicli  1  observed  beautiful  iilustrationsof  the  chemical 
nature  of  the  quartz  breccia?,  and  conglomerates  of  this  and  other 
parts  of  Scotland  Viewed  the  conglomerate  rocks  and  red  sand- 
stone of  Inverness ;  hut  only  in  a  general  way,  as  my  intelligent  friend 
Professor  Buckland,  of  Oxford,  had  promised  to  examine  them  parti- 
cularly. Found  the  conglomerate  and  red  sand-stone  extending 
nearly  to  the  fuce  of  Fyers  on  the  south  side  of  Loch  Ness,  when 
they  are  succeeded  by  primitive  rocks,  which  continue  to  Fort 
Augustus.  The  conglomerate  rocks  of  Inverhavickct,  and  those 
near  Fyers,  are  particularly  interesting.  The  gneiss  rocks  at  Fort 
Augustus  abound  in  beds  and  veins  of  granite.  A  cotiglomerate 
rock  appears  again  on  ttic  road  from  Fort  Augustus  to  Letter  Find- 
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lay,  and  contains  leds  and  veins  of  granite,  I  remainei^everal  days 
at  Fort  William  waiting  for  clear  weather  to  ascend  Ben  Nevis;  but 
the  continuation  of  the  fog  and  the  rain  confined  my  labours  to  the 
exan^nation  of  Glen  Nevis  and  the  base  of  Ben  Nevis,  The'  beds 
of  granite,  syenite,  and  porphyry,  are  truly  magnificent,  anc|  in  a 
geognostic  point  of  view  highly  interesting.  Near  Balahelish  ferry, 
noticed  various  alternations  of  clay-slate  with  lime-stone ;  vast  beds 
of  quartz  and  trap.  The  country  around  Mr.  Stewart,  of  Balahelish, 
I  knew  from  my  young  friend  Mr.  Walter  Adam  to  be  well  deserving 
the  particular  attention  of  the  mineralogist,  and  the  few  hours  I 
spent  there  proved  highly  gratifying  to  me.  The  geognostic  rela- 
tions of  the  granite,  syenite,  porphyry,  quartz,  and  other  rocks, 
correspond  with  those  I  observed  in  Glen  Nevis.  At  the  great  slate 
quarries  belonging  to  Mr.  Stewart  I  observed  fine  examples  of  clay- 
slatp  in  distinct  concretions  of  various  magnitudes  and  forms,  and 
which  appeared  to  me  to  be  illustrative  of  the  chemical  nature  of 
clay-slate.  Glenco  exceeds  in  grandeur  and  magnificence  all  the 
mountainous  scenery  I  have  hitherto  visited  in  Scotland.  In  this 
\alley  a  great  bed  of  a  singular  rock  attracted  my  particular  atten- 
tion. It  is  composed  of  red  granite,  syenite,  and  porphyry,  inter- 
mixed with  enormous  masses  of  quartz,  which  is  sometimes  pure, 
sd'metimes  mixed  with  felspar  or  with  mica ;  and  it  is  to  be  observed 
passing  into  granite,  or  into  gneiss,  or  mica-slate.  This  curious 
mass  i  has  sometimes  a  conglomerated  character ;  and,  when  not 
viewed  on  the  great  scale,  might  in  some  places  be  considered  as 
granite,  in  others  as  quartz  rock,  or  gneiss,  or  mica-slate,  or  por- 
phyry ;  whereas  the  whole  enormous  mass  is  probably  a  conglome- 
rated bed  belonging  to  the  mica-slate  or  clay-slate  formation.  'J'ht 
upper  part  of  this  glen,  as  remarked  by  Dr.  Macknight,  presents  a . 
grand  display  of  porphyry  rocks,  and  also  those  of  the  syenite  for- 
mation ;  and  few  quarters  in  Scotland  afford  so  fine  a  field  for  the 
study  of  their  various  geognostic  relations.  Here,  as  in  Glen  Nevis, 
&c.  many  appearances  occur  which  shovir  how  cautious  we  ought  to 
he  in  inferring  tlie  relative  position  of  rocks  from  the  direction  and 
clip  of  the  neighbouring  strata.  From  the  dreary  inn  of  King's 
House  the  geognost  can  examine  with  ease  the  grand  granite  and 
syenite  mountains  that  extend  to  Glenco  and  Inverouran ;  and 
irt  this  latter  place  the  connexion  of  the  gneiss  with  these  rocks  caa 
be  satisfactorily  ascertained. 

I  spent  some  time  in  examining  the  lead  mine  in  the  vast  bed  of 
quartz  at  Tyndrum.  The  great  conglomerate  cliffs^  Callender  arc 
trap  tuff.  It  alternates  with  old  red  sand-stone.  In  Roxburghshire 
I  find  the  predominating  rocks  to  be  greywacke-slate,  greywacke, 
thinsition  clay-slate,  and  red  sand-stone,  with  its  subordinate  rocks. 
The  transition  rocks  in  this  county  agree  with  those  which  occur  so 
abundantly  in  Peeblesshire,  Berwickshire,  Selkirkshire,  Dumfries- 
shire, and  Galloway.  In  Oumfriesshire  I  traced  the  coal  field  under 
thrf  red  sand-ston^  In  Lanarkshire  the  red  sand-stone  contains  beds 
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of  basalt,  porjjliyry,  green-stoae ;  and  veins  of  basalt  having  sides  of 
pilcli-stotie  tntvtise  the  sand- stone  strata.  These  veins,  it  may  be 
remarked,  are  of  the  same  nature  with  those  discovered  in  the 
island  of  Lamlasii,  and  agree  with  those  discovered  in  Iceland 
by  Sir  George  Mackenzie. 

III.  Specific  Gravity  of  Men, 
In  the  year  1/57,  Mr.  Rubenson  published  in  the  Philosophical 
Traosacliuns  a  set  of  espeiiments  on  tlic  s|iecitiL'  ;^ravity  of  men. 
He  conKtrucled  a  vessel,  in  whivh  men  niij^lit  be  immersed,  and 
he  determined  the  specific  graviiy  by  liie  rise  of  the  water  in  the 
vessel.  Ten  trials  were  made  in  this  w^ty  on  ten  labouring  mea 
belonging  W  the  ordinary  of  Portsmouth  yurd.  Tiiey  were  aU 
thin,  and  varied  in  size  from  S  feet  2  inches  to  5  feet  3^  inchea.< ' 
I  am  induced  to  republish  the  results  here,  because  I  see  it  ij*-" 
serled  in  a  contemporary  Journal,  that  no  ex|H;rJments  on  thpi'* 
subject  hfive  ever  been  made.  1  have  added  a  column  cshibititig' 
the  specific  gravity  of  the  men,  reckoning  sea-waicr  I'OOO. 
Hjiccirtr  firavilj. 


IMjU. 

IVciglK.        Ra 

.  ..re,.l. 

Sea  nalET  .-  1. 

\  ■■ 

...  6  f.  2  inches 

.  161  lbs.  . 

.    I-0012    . 

. ..  0-9961 

3  ■. 

...  5  Iftf   .... 

.  147    .... 

.  0-9096    . 

...  0-8844 

9.  .. 

...  5    m  .... 

.   156   .... 

.  0'9961    . 

...  0-9684 

*  .. 

...5     6f 

.   140   

.  0-8111    . 

. ..  0-7886 

i  .. 

...  6     H   .... 

.   158   

.  0-8977    • 

...  0-872S 

6   .. 

...  5     5i   .... 

.   158    .... 

.  0-8600    . 

. . .  0-8363 

7  .. 

...  5    4+   .... 

.   140   

.  0-8^30    . 

. ..  0-8002 

8   .. 

...  6     3i   

.   132    

.  0-8429   . 

..  0-8195 

3   .. 

...  5     4+   .... 

.    121    .... 

.  0-7986   . 

...  0-7765 

10   .. 

...5     Si   .... 

.   146    -    ... 

.  0-9972   . 

. . .  0-9696 

From  this  table  we  sec  that  all  the  men  were  lighter  than  sea^ 
water,  and  that  all,  except  one,  were  lighter  than  r«in-watcr. 
The  weight  requisite  to  bring  the  lightest  to  the  same  tnecific  gra- 
vity as  rain-water  would  have  been  '2ti  lbs,;  iind  to  bring  iiim  to 
the  specific  gravity  of  sea-water  very  nearly  30  lbs  would  have 
been  required ;  while  the  heaviest  man  was  only  06  of  a  lb.  lighter 
than  sea-water.  ^^~ 

IV.  Crioptjrilc. 

(To  Dr.  ThomtoD.) 
SIH, 

In  consequence  of  some  erroneous  accounts  which  have  made 
their  way  into  the  public  papers,  respecting  a  new  engine  of  the 
power  of  twenty  horses,  said  to  be  constructed  under  the  direction 
of  the  inventor  of  the  block  machinery,  it  appears  that  ilie  public, 
as  Well  as  your  Dundee  correspondent,  ari",  very  ansious  to  gain 
some  more  tkithfitl  account  of  tiiis  wonderful  mnchine,  for  which  ■ 
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patent  has  been  secured  by  Mr.  Collier:  a  specificatioD  of  w&ich 
may  be  seen  io  the  Repertory  of  Arts  for  November  last. 

That  you  may  be  impressed  with  a  just  idea  of  this  new  roachine^ 
now  denominated  a  Criopyrite  (or  Fire  Ram)  I  beg  to  send  you  an 
extract  from  a  letter^  which  1  received  last  week,  from  my  friend 
Mr.  Brunei  (under  whose  directions  I  am  carrying  on  the  new^ 
works  in  this  yard) ;  in  answer  to  a  letter  of  mine  about  the  criopy- 
rite ;  speaking  of  which,  he  informs  me,  ^'  that  nothing  is  more 
preposterous  than  the  account  which  has  been  published  respecting 
this  new  engine;  which  it  is  stated,  consumes  no  more  than -siQ-tb 
part  of  the  fuel  required  for  a  steam  engine  of  the  like  power.  It 
js  true,  that  an  attempt  has  been  made  with  a  view  of  obtaining  all 
these  advantages,  which  the  Patentee  anticipated  as  certain.  Having 
been  called  upon  to  witness  its  action,  and  to  give  my  aid  in  direct- 
ing its  power,  I  am  able  to  assure  you  that  the  new  engine,  sup- 
posed to  possess  a  power  equal  to  twenty  horses,  has  not  yet,  to  my 
KDQwledge,  moved  without  some  external  aid  of  two  or  three  men« 
Tbe  account  given  out,  is  therefore  a  gross  imposition ;  and  as  yoa 
have  my  sanction,  I  hope  you  will  do  all  you  can  to  correct  it." 

The  machine  at  present  being  in  embryo,  your  correspondent's 
wish  for  a  diagram  and  description,  I  am  sorry  to  say,  cannot  now 
be^compUed  with. 

If  your  correspondent  will  refer  to  any,  or  all  of  tbe  following 
publications,  he  will  find  an  account^  and  several  tables  relative  to 
the  elasticity  and  expansive  force  of  steam,  of  different  degrees  of 
temperature.  Gregory's  Mechanics,  vol.  ii.  pp.  55,  ^596,  &c.  i  Brew- 
ster's Ferguson,  vol.ii.  p.  408:  Buchanan  on  Fuel,  p.  147,  &c. : 
Mr.  Dnlton's  table  of  the  force  of  vapour,  of  each  degree  of  Fahren- 
heit, in.&tb  vol.  of  Memoirs  of  Manchester  Socie^;  since  repub- 
lished in  6th  vol.  of  Nicholson's  Journal :  Article  Steam  in  Ency- 
dopsedia  Britannica,  &c*  &c« 

As  to  the  incrustation  on  the  inside  of  boilers,  I  imagine  that  the 
aurest  way  of  preventing  it  is  by  using  node  but  water  of  the  purest 
quality :  but  unfortunately  that  cannot  always  be  obtained.  Ilaviog 
been  told,  that  qrster-shells  suspended  in  tbe  boiler  would  preveat 
til  incrustation^  I  lately  tried  the  experiment.  The  result  was^ 
that  upon  examining  the  boiler  at  the  end  of  a  mouthy  there  was 
found  no  diSereuce  of  incrustation,  either  upon  tbe  inside,  thu 
ston^  floats,  or  upon  the  shells. 

I  remain.  Sir,  your  obedient  servant, 

qkatkam,  Dec  12, 1815.  H.  T,  EllICOMBS, 

V*  Letierfrtm  DuRees  respecting  Mr.  Henry^s  ExperimerUs  on 

Bleaching. 

(To  Dr.  Thomson.) 
^     SIR,  1^*  1815, 

Accustomed  to  the  perusal  of  your  publication,  I  observed  in  the 
36th  number,  not  without  some  degree  of  surprise,  a  letter  ad- 
dressed to  me  several  years  ago,  and  signed  William  Hkn&y. 

v2 
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4f  tbc  writer  of  that  letter  had  condescended  to  direct  hi?  attention 
'to  the  article  OxYMt'RiATic  AciD,  In  the  Cyclopedia,  he  wonW 

,  liave  found  ample  sailsfeclion  on  the  subject  of  his  correspondence. 
1  shall  content  myself  with  referring  him  and  the  public  to  that 
Silicle,  without  auy  further  remark. 


* 

I  ^  - 

I  remain,  Sir,  with  great  respect,  yourobedient  Servant, 

A.  Ueks. 
**''  VI.  New  Method  of  preserving  Meat. 

„,  M.  Salmon  Mauget,  a  French  gcnilcman  at  present  in  London, 
iias  invented  a  new  method  of  preserving  meat.  He  makes  the 
joint  of  meat  undergo  a  certain  process,  which  he  conceals.  This 
prevents  putrefaction  from  taking  place,  after  which  ihe  piece  of 
ineat  may  he  hung  up  in  t!ie  kitchen  and  gradually  dried. 

VII.  Gunpowder. 

v  mode  of  manufacturing  gunpowder  has  been  invented  in 

France,  we  believe  by   M.  Champy,  who  is  at  present  in   this 

tOuiJtrj-.     The  grains  are  spherical,  of  the  size  of  swan-shot,  well 

alazed,  and  coni]>osed  of  concentric  coats.    The  advantages  which 

it  possesses  over  common  gunpowder  are  that  the  manufacture  of  it 

J '^  much  cheaper,  and  that  it  burns  at  least  sis  times  more  rapidly 

IJjihan  common  powder.     A  committee  of  the  Institute  was  appolnteil 

*y  Louis  XVlil.  to  examine  this  powder,  before  Bonaparte  landed 

jiOTa  Elba.     They  gave  a  favourable  report  concerning  it.    llie 

bode  of  making  this  powder  has  not  been  made  public. 

VIII.    Accidents  frum  Seating. 

Scarcely  a  winter  passes  over  without  one  or  more  fatal  accidents 
happening  from  seating  in  St.  James's  Park,  when  the  sheet  of 
water  in  the  middle  of  it  is  covered  with  ice.  When  a  person  has 
the  misfortune  to  tall  into  the  water,  by  the  breaking  of  the  ice,  it 
Is  hardly  possible  to  give  him  any  assistance.  Whoever  attempted 
it,  would  be  almost  sure  to  share  his  fate ;  so  that  in  such  cases,  the 
tinhappy  young  man  is  drowned,  though  surrounded  by  a  crowd  of 
friends  and  acquaintances,  each  anxious  for  his  safely.  It  Is  rather 
surprising,  thai  no  precautions  have  been  taken  to  prevent  the  fatal 
effecls  of  falling  through  tlie  ice  in  this  place.  Ifa  small  light 
hoat  were  placed  by  the  side  of  the  water,  it  would  be  possible,  by 
means  of  it,  to  save  the  life  of  the  person  who  had  fallen  into  tho 
water.  There  Is  a  still  cheaper  and  simpler  method  which,  1  con- 
ceive, would  be  sufficient.  If  a  rope  were  at  hand,  long  enough 
to  extend  across  the  sheet  of  water,  with  a  weight  attached  to  it,  it 
might  be  thrown  to  the  person  who  had  fallen  through  the  ice  ;  he 
would  of  course  catch  hold  of  it,  and  might  be  drawn  out.  Two 
or  three  such  ropes  should  he  placed  at  fjonvenient  distances  along 
the  lake,  so  as  always  to  have  one  near  at  hand,  at  what  place  so- 
ever the  scaler  falls  in. 

IX.  Dew. 

The  phenomena  of  dew  have  been  explained  in  so  satisfactory  a 
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manner  by  Dr.  Wells,  that  the  theory  of  this  part  of  meteorology 
seems  complete.  Whether,  however,  thif  ingenious  philosopher 
'has  not  gone  too  far,  when  he  affirms  that  dew  is  never  deposited 
'Upon  glass,  unless  it  be  colder  than  the  atmosphere,  the  following 
fact,  which  I  observed  accidentally,  leads  me  to  doubt.  A  room, 
which  I  use  as  a  liiboratoiy,  had  been  shut  up  for  several  months^ 
in  consequence  of  my  illness,  and  during  the  whole  of  that  time, 
no  fire  had  been  lighted  in  it.  I  entered  it  for  the  first  time  about 
the  middle  of  November.  The  weather  at  that  time  was  moist ; 
but  I  could  perceive  no  deposition  of  moisture  upon  any  part  of  the 
walls,  wooden  furniture,  or  metallic  apparatus  in  the  room.  But 
on  removing  a  green  cloth,  with  which  my  electrical  machine 
was  covered,  I  found  the  glass  plate  coverea  with  a  copious  dew. 
Now  I  do  not  see  how  the  temperature  of  this  plate  could  have 
been  lower  than  the  wooden  and  metallic  parts  of  the  machine, 
on  which,  however,  there  was  no  dew.  The  whole  machine  had 
been  covered  with  cloth,  so  that  the  radiation  of  heat  was  out 
of  the  question.  I  think  it  probable  that  when  the  air  of  a  room 
becomes  saturated  with  vapour,  water  will  be  deposited  sooner 
upon  glass  than  upon  wood  or  metal,  perhaps  in  consequence  of  a 
greater  affinity  between  glass  and  water  than  between  wood  or 
metal,  and  that  liquid.  At  least  I  do  not  see  how  the  preceding 
JHCt  can  be  explained  upon  any  other  supposition.  Unfortunately 
I  neglected  to  determine  the  temperature  of  the  glass,  the  import- 
iance  of  the  phenomenon  not  having  occurred  to  me  till  afterwards. 
.That  of  the  room  was  about  43®. 

X.  Bibliotheque  Briiannique, 

The  present  state  of  Europe  has  induced  the  Editors  of  this 
interestmg  work  to  extend  their  plan.  Many  common  political 
interests  will  have  a  tendency  to  bring  nations  together,  how  dif- 
ferent soever  their  language,  manners,  and  religion  may  be.  To 
the  indifference,  or  rather  the  hatred,  which  has  so  long  kept  them 
at  a  distance  from  each  other,  will  succeed  a  reciprocal  curiosity,  a 
'  desire  to  communicate  the  treasures  of  knowledge  of  every  kind  which 
have  been  accumulated  by  each  nation,  and  to  make  every  people 
participate  in  the  discoveries  of  all  the  others.  This  commerce  of 
exchanges,  equally  advantageous  to  all,  will  have  a  powerful  ten- 
dency to  maintain  union  among  them.  The  antisocial  prejudices 
will  be  gradually  replaced  by  an  enlightened  sentiment  respecting 
the  advantage  of  a  liberal  system  of  communications ;  and  benevo- 
lence will  ultimately  assume  the  place  of  hostility. 

The  editors  of  the  fiibliotheque  Britannique  have  directed  their 
views  towards  this  desirable  result  with  perseverance,  and  not  with- 
out some  success,  during  a  period  of  20  years.  At  present  they 
have  conceived  the  idea  of  extending  their  plan  without  changing 
the  spirit  of  the  work,  and  of  henceforth  giving  to  their  publication 
the  name  of  Bibliutheque  Univcrselle  des  Sciences,  Belles  Lettrcs, 


^^v  ffS  Scientific  Intelligence,  [J4|^^ 

^H  <t  Arts.  The  worh  under  this  title  will  form  a  continuation  of  tlie 
^H  Bibliotheqiie  Britannique,  though  it  will  embrace  a  wider  field. 
^H  '  This  new  Biblioiheque  will  contain  every  thing  generally  iote- 
^B  festing  in  the  literary  and  scientific  journals  of  France,  England, 
^^B  Germany,  and  Italy,  and  particularly  extracts  from  original  works 
^1  00  the  iciences,  the  arts,  and  literature ;  and  under  the  head  hiblin- 
^^  ff^P^^>  "  ^°^'^^  ^^  '^^  principal  works  which  shall  appear  in 
Europe.  The  work  in  consequence  will  become  an  universal  me- 
dium of  periodical  communications. 

The  central  situation  of  Switzerland  is  favourable  to  an  under- 
taking of  this  nature  ;  and  Geneva,  from  its  literary  establishments, 
and  the  reputation  of  its  philosophers,  is  fortunately  placed  to  con- 
stitute the  focus  of  such  communications.  Its  jwlitical  neutrality, 
at  present  so  well  secured,  and  that  which  the  editors  have  always 
professed  in  the  most  dilhcult  times,  is  a  suHieient  security  of  the 
impartiality  which  will  always  characterize  the  Bibliothcque  Uni- 
verse lie. 


XI.  Notice  respecting  Six's  Tliermometer. 
The  thermometer  of  Six  is  liable  to  an  accident  which,  if 
attended  to,  may  very  much  impair  tlie  accuracy  of  its  indicfatiooi^ 
A  small  portion  of  air  is  liberated  from  the  alcohol  it  contains, 
which,  getting  into  the  tube,  is  found  sometimes  to  increase,  till  it 
occupies  as  much  as  5°  in  the  scale,  making  the  results  so  muck 
too  high.  This  happens  annually,  at  the  first  approach  of  frosty 
weather.  The  remedy  is  to  bring  the  instrument  to  the  fire,  and 
cause  the  bubble  to  pass  to  and  fro  in  the  narm  spirit,  getting  it,  if 
possible,  into  the  large  tube:  by  which  means  it  is  gradually  ab- 
sorbed, and  does  not  soon  reappear. 


Article  V. 

Scienlijlc  Bmks  in  hand,  or  in  the  Press. 


Mr.  Bracy  Clark,  Veterinary  Surgeon,  of  Giltspur-street,  has  in  the 
Press,  intended  for  speeiiy  publication,  a  Treatise  on  tlie  Bols  rf 
Horses,  and  otlier  Domestic  Animals,  beine  a  reprint  of  his  treatiBB 
on  that  subject  formerly  published  in  the  Linnffian  Society's  Trans- 
actions, with  numerous  antl  interesting  Additions.  He  lias  introduced 
an  account  of  a  newly  discovered  race  of  Flies  bred  in  the  living 
bodies  of  Animals  in  America. 

Dr.  Clanny,  of  Sunderland,  will  speedily  publish  a  Treatise  on  the 
Mineral  Waters  of  Gileland,  in  which  lie  will  give  the  Medical  Pro-  ] 
perties  and  Chemical  Analysis  of  these  Waters. 

Dr.  Ilenning,  of  the  Hot  Wells,  liristoj,  Hutliorof  an  Inquiry  Into'  ^ 
the  Pathology  of  SLTofuIa,  is  preparing  for  the  pr»ss  a  work  on  Pul- 
monary Consumption,  which  will  be  ready  for  publication  early  in  the 
spring. 
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s  w 

30-04 

2975 

29-895 

53 

41 

47-0 

95 

— 

2 

S      E 

30-04 

29-96 

30-000 

53 

42 

47-5 

96 

-14 

3 

W 

29-96 

2971 

29' 835 

50 

37 

43-5 

92 

-22 

4 

N   W 

29-82 

29-70 

39-760 

46 

39 

42-5 

66" 



5 

N  W 

29-3S 

^9-31 

29-330 

48 

37 

42-5 

63 

38 

6 

N 

2975 

29-30 

29-525 

43 

36 

39-5 

72 

« 

7 

N     E 

29-98 

2975 

29'8fia 

36- 

24 

300 

59 

« 

N     E 

30-OS 

29-98 

30-015 

30 

93 

26-5 

61 

> 

9 

N 

30-35 

30'0o 

30-200 

32 

25 

28-5 

75 

10 

N 

3037 

30'33 

30-350 

43 

30 

36-5 

66 

11 

N  W 

30-37 

3,0-25 

30-310 

38 

29 

335 

80 

12 

W 

30-36 

30-20 

30-280 

40 

27 

33-5 

90 

IS 

s  w 

30-2r 

30-15 

30-210 

44 

27 

35-5 

90 

14 

s  w 

30-13 

29-75 

29-950 

44 

30 

37-0 

9" 

'14 

15 

s  w 

?975 

29-00 

29-375 

49 

44 

46' 5 

65 

-13 

16 

N    W 

38-90 

28'85 

28-675 

44 

31 

37-5 

67 

0 

17 

W 

29-3.<! 

28-90 

29-115 

36 

24 

30-0 

78 

18 

s   w 

29'3S 

29-33 

29-440 

34 

23 

28-5 

80 

19 

s 

2S-56 

29-10 

■29-323 

45 

24 

34-5 

96 

•54 

ao 

s    w 

29-39 

28-98 

29-185 

47 

35 

4ro 

66 

■31 

21 

N    W 

29-56 

29-29 

29-425 

39 

26 

32-5 

90 

fis 

S     W 

29-7(1 
30-58 

29-56 

29-630 

33 

27 

300 

83 

L: 

28-85 

2p-a3«) 

53 

23 

35-96 

80 

2-I',' 

Tlie  obiemliana  in  each  tine  of  ihe  table  apply  lo  a  period  of  twenty-four 
boun,  beslnaiug  at  9  A.  M.  on  the  day  indicated  in  the  Srit  eoUmn.  K  4w.\\ 
aniule*,  that  the  teiull  i»  iocluded  Jo  ihe  neat  following  ntitr'tftWon. 


86^  MeCeorotogicat  JourfiaU  [Jan.  18 1  G. 

REMARKS, 

Eleventh  Month, — ^23.  Serene,  yiilh  hoar  frost.  S4.  Hoar  frost :  light  rain  for 
a  few  minutes,  p.  m.  25.  Hoar'  frost,  with  Cirrostratus  in  the  horizon  :  steady 
breeze.  26.  Hoar  frost:  the  clouds  coloured  at  sun-rise:  clear,  p.  m. 
27.  a.  m.  Overcast :  some  light  rain,  a.  m, :  Cumulus  capped,  and  inosculating 
with  Cirrostratuf,  p.  m.  28.  Fine:  the  ground  lightly  covered  with  granular 
snow.  29.  Hoar  frost:  about  one,  p.  m.  a  slight  snow,  granular,  and  in  stars: 
in  (he  evening  a  mist  over  the  marshes;  and  at  about  8^  SCV  p.  m.  a  brilliant 
meteor.  It  resembled  a  sky-rocket,  and  fell  almost  directly  down  with  an  uniform 
motion,  blazing  out  larger  before  it  became  extinct.  This  meteor,  with  two 
others  which  I  lately  saw  in  the  same  quarter  (S.W.)  passing  in  the  same  track  at 
abont  a  minute's  interval,  had  very  much  the  appearance  of  a  simple  electrical- 
discharge  between  two  horizontal  beds  of  cloud  at  different  elevations. 
SO.  a.  m.  Wet :  p.  m.  cloudy,  the  wind  rising  at  S.  and  S.  £. 

Twelfth  Month, — 1.  Much  wind  and  early,  with  rain.  2.  Fine,  a.m.  with 
Cirrostratus:  then  Cumti/t»,  with  Cirrus.  3.  a.  m.  Very  dark,  whh  clouds  :  wind 
S.£.:  p.m.  Cumulostratus,  after  which  Nimbus  in  the  horizon:  the  new  moon 
conspicuous  in  an  opaque  twilight.  4.  A  wet  morning  :  windy  at  S.  W. :  in  the 
fore, part  of  the  night  much  wind.  5.  Notwithstanding  the  dryness  of  the  air, 
which  \yas  also  clear  below,  there  was  this  forenoon  a  continuous  clotid  above  at 
a  great  height,  with  a  hollow  sound  in  the  wind.  We  had  a  steady  raio  after  this, 
and  a  gale  of  wind  in  the  night.  6.  Much  wind:  Cumulus,  with  Cirrostratus: 
wet,  p.  m. :  a  gale  through  the  night,  shifting  to  N.  and  N.  K.  7.  a.  m.  Cloudy ; 
the  barometer,  which  the  N,  W.  wind  failed  to  bring  up,  now  rises,  with  a  con- 
tinued hard  gale  from  N.  E. :  the  hygrometer  receded  to  51^ :  in  the  evening  tlie 
aoon'sdisk  appeared  small,  and  its  light  scanty,  though  no  visible  cloud  inter* 
vened.  8.  Clear,  dry,  windy  morning.  9.  Steady  breeze,  clear:  hygr.  reoededli^ 
to  48^.  10.  a.  m.  Sleet;  lunar  halo,  evening.  12.  For  these  three  days  past  w'ft 
have  had  a  pleasant  clear  air,  with  a  fragrant  smell,  like  that  which  exhales  ftom 
the  dry  turf  after  showers.  13.  a.m.  Cloudy:  drizzling:  the  windows  of  a 
room  without  a  fire,  for  the  first  time  this  season,  collect  moisture  on  the  outsidSf 
remaining  dry  within:  sounds  come  louder  than  usual  from  the  N.  IS.  14.  Hoar 
frost :  a  fine  day  :  after  dark,  a  lunar  corona,  occasioned  by  bars  of  Cirrua  point* 
ing  N.  and  S.,  and  appeiaring  to  converge  in  the  horizon.  These  soon  passed  to 
Cirrostratus,  and  were  followed  by  wind  and  rain  from  the  southward.  15.  Mnch 
wind :  cloudy :  some  rain.  A  very  stormy  night,  with  showers.  16.  Cumuiut, 
n^xed  with  Cirrostratus :  early  in  the  afternoon  the  lofty  summits  of  the  former, 
rising  from  a  fore  ground  of  the  latter  on  the  £.  horizon,  presented  the  resemblance 
of  an  Alpine  landscape.  In  the  evening,  and  on  17,  a.  m.  the  wind  N.  W.,  with 
Nimbi,  bringing  some  snow,  followed  by  much  cloud,  and  a  gale  at  evening. 
18.  Fine  day.  19.  Hoar  frost,  clear:  then  overcast  from  the  sonth,  and  some 
snow  in  large  loose  grains.  In  the  evening  more  snow,  followed  by  rain  from  S. 
20.  a.  m.  Cloudy:  much  wind  at  S.,  with  a  hollow  sound:  rain  p.  ra.  aad  a  gale 
through  the  night.  21.  Fine  morning:  the  ground  slightly  frozen.  22.  Very 
white  frost :  Cirrus  above,  and  Cirrostratus  to  the  S.  £. :  a  little  granular  snow  on 
the  ice.    Snow  in  the  night. 

RESULTS. 

Winds  variable,  but  with  a  larger  proportion  of  Northerly  than  usual  at  this 

•  season.  - 

Barometer :  Greatest  height .30*58  inches  ; 

Least .28-85  inches  ; 

Mean  of  the  period  29*839  inches. 

Thermometer:  Greatest  height , 63° 

Least......... 23''         ..  ,  . 

Mean  of  the  period 35'9e» 

Mean  of  the  hygrometer,  80^.    Rain,  2*12  inches. 

Tottenham,  TKcJfth  Month^  23, 1815,  L.  HOWARD.^ 
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^     Article  I. 

,^  Observations  on  the  present  State  of  the  Math&matical  Sciences  in 
^^'**  Great  Britain. 

(To  Dr.  Thomson.) 

X  HAVE  read  with  considerable  interest  in  the  34th  number  of 
the  Annals  of  Philosophy  your  liberal  and  judicious  remarks  on  the 
present  depressed  state  of  the  mathematical  sciences  in  this  country; 
a  country  which,  with  regard  to  the  analytical  branches  of  them, 
liiay  be  considered  as  their  native  soil ;  a  country  which  boasts  of 
haling  produced  a  Newton,  a  Barrow,  a  CoteSj  and  many  other 
mathematicians  of  the  first  order,  whose  names  will  ever  be  immor- 
talized in  the  annals  of  those  sciences. 

You  have  endeavoured  to  point  out  the  cause  of  this  humiliating 
reflection ;  and  I  perfectly  agree  with  you  to  the  extent  to  which 
you  have  carried  your  observations;  but  I  think  more  might  be 
said,  and  ought  to  be  said,  on  the  subject ;  and  I  hope,  therefore^ 
you  may  be  induced  to  give  publicity,  through  the  medium  of  your 
Journal,  to  the  following  remarks,  which,  whatever  may '  be  their 
defects  and  inaccuracies,  are  certainly  dictated  by  no  other  motive 
than  an  anxious  and  honourable  feeling^  for  the  scientific  character 
of  England. 

It  is  to  mCj  and  doubtless  to  every  Englishman,  a  painful  con- 
sideration when  he  reflects  that  this  country,  once  the  favourite  seat 
of  the  mathematical  sciences,  and  the  character  of  whose  natives  is 
so  well  calculated  for  penetrating  to  the  depths  of  those  speculative 
truths^  should  have  fallen  from  the  first  rank  of  scieatific  nations 
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to  so  humiliating  a  distance  even  below  mediocrity ;  yet  truth  a 
candour  require  the  acknowledgment. 

For  the  last  30  yeai's  the  mathematics  have  been  pursued  on  1 
Continent,  and  particularly  ih  France,  with  an  ardour  and  pen 
verancc  that  ensured  the  success  with  which  that  pursuit  has  bee 
atteoded  ;  while  in  tliis  country,  If  they  have  not  retrograded,  tbejS 
have  at  least  remained  nearly  slatibhary.  I  do  not  mean  to  assert 
that  we  ha^e  no  mathematiciiinE  wlio  have  kept  pace  with  the 
genemi  improvcaients ;  1  mean  only  that  the  greater  part  have  not ; 
and  that  we  hare  none,  or  very  few  wotbs,  tliat  we  can  refer  to  as  a 
favourable  siKcinien  of  English  science;  while  in  France  how  many 
distinguished  mathemattcians  has  not  the  aliove  short  period  pro- 
duced ?  and  how  many  brilliant  disCTJvtries  do  we  not  owe  to  their 
persevering  industry  and  genius?  The  names  of  L.aplacc,  La- 
grange, and  Delumbre,  without  enilttieTatilig  tnsny  others  of  nearly 
equal  eminence,  will  add  more  real  splendour,  and  more  durable 
monuments,  to  the  glorj'  of  Fraticc,  IhSli  all  the  victories  that  have 
been  achieved  by  her  arms;  the  one  is  transient,  and  may  he 
eclipsed  by  reverses;  the  other  Is  immutable,  like  the  irutlis  from 
vhich  it  emanates. 

If  we  epert  t«m  to  Rassiaj  a  country  but  just  emerging  from 
I  lierbarism,  we  shall  Hnd  that  it  cen  boast  of  its  mathematicians  thai 
I  would  put  Englishmen  to  the  blush.  Examine  the  Petersburg 
Metnoircs,  and  compare  them,  in  point  of  Mathematical  discussion, 
with  the  Transactions  of  the  Royal  Society,  and  1  am  afraid  that 
EJigliUid  would  be  a  loser  by  the  comparison.  The  Memoirs  oi 
Berlin,  before  the  lttt«  fatal  degradation  of  Prussia,  were  equally 
hoMourabIc  to  the  geientifle  character  of  the  Goverument  and 
people.  Even  flie  littlbstate  of  Brunswick  has  to  boast  of  ■>  mathe- 
matician of  the  lii'st  order ;  and  Gauss,  in  h)s  turn,  has  the  proud 
satisfaction  of  acknowledging  the  patronage  and  protection  of  the 
head  of  th«  state.  Olbers,  Aibuga^l,  and  Burckhart  have  each  also 
done  mucli  for  the  honour  of  Germany.  Sweden  is  anotlier  country 
rapidly  rising  in  its  scientific  character,  and  even  already  holds  a 
^istln^ished  situation  in  this  respect  amongst  ttie  nations  of 
Surop^.  Deninark,  again,  haa  its  academy  and  prize  essays; 
while  Etigiand  fllonte— England,  the  first  nation  in  Europe  in  every 
other  respect,  remains  stationary,  and  feels  herself  inferior  In  tlie 
flIlltiVatiou  of  tliose  seibnces  which  have  ever  been  cherished  by  all 
ttvilized  states,  both  ancient  and  modern. 

There  maj  he  some  pei'?ons,  who  have  thought  little  on  thii 
subject,  that  may  be  led  to  think  this  representation  too  strongs 
that  the  picture  is  overclwrged,  and  that  the  writer  is  one  of  Xhose 
anti-patriot ic  aotils  who  would  ivish  to  elevate  all  that  is  foreign  at. 
thfe  espeuse  of  every  thing  that  is  English,  There  is,  perhaps, 
unfoitunatfly,  sdch  a  class  of  men  in  this  countiy  ;  but  if  I  know 
my  own  heart,  I  am  as  directly  opposed  to  such  principles  as  the 
sntipodes  of  the  opposite  hcmisplieres.     My  view  is  not  to  depre- 
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ckte  English  talents,  but  to  prore  that  talents  of  the  first  order  are 
kept  here  in  a  dormant  state,  for  want  of  due  eneouragement,  and 
the  means  of  bringing  them  into  proper  activity.  It  may  not  be 
amiss,  however,  in  oifder  to  clear  myself  entirely  of  such  suspicion^ 
to  draw  a  slight  comparison  between  the  productions  of  the  French 
and  English  press,  as  far  as  relates  to  the  mathematical  sciences, 
within  the  last  20  or  SO  years ;  and  in  order  to  do  this  the  more 
efTectually,  I  shall  divide  those  productions  into  three  classes,  viz. : 
1.  Real  inventions  and  discoveries;  2,  Extensions  and  improve- 
ments to  principles  previously  established;  and,  3.  The  new  editions 
and  translations  of  the  most  celebrated  ancient  authors. 

To  the  first  class  belong  the  Theorie  des  Fonctions  Analytiques, 
by  Lagrange ;  the  Mecaniques  Analytiques  of  the  same  author;  to 
which  we  may  al^  add  his  Resolution  des  Equations  Numeriques : 
the  Descriptive  Geotoetry,  by  Monge,  and  the  new  Calculus  of 
Probabilities,  by  Laplace,  are  also  works  of  the  same  kind,  each 
having  added  many  important  discoveries  to  our  previous  stock  of 
ktKywledge,  and  furnished  us  with  the  means  of  still  increasing  them 
by  farther  researches :  and  if  we  only  allow  ourselves  to  step  across 
the  Rhine,  we  may  add  to  these  the  Calcul  des  Derivations,  by 
Arbogast,  and  the  Disquisitiones  Arithmetics^,  by  Gauss. 

Now  what  has  the  English  press  produced,  in  the  same  period,  of 
a  nature  that  can  be  compared  with  any  of  those  original  produc- 
tions }  I  anr  afraid  not  even  one  solitary  volume  !  I  say  nothing 
of  oar  Philosophical  Tmnsactions ;  because  whatever  may  have 
appeared  there  will  doubtless  find  an  equivalent  in  the  Memoirs  of 
the  National  Institute.  Thus  far,  then,  I  hope  I  have  acquitted 
myst^lf  of  an  exaggeration  in  my  former  statement. 

Let  us  now  examine  the  second  class  of  works,  in  which  exten- 
sion has  been  given  to  principles  previously  established. 

The  most  distinguished  work  of  this  kind  is  the  Mecaniques 
Celestes,  by  Laplace ;  for  which  we  can  boast  of  no  equivalent  in 
EnglisAi.  The  Calcul  Differential  et  Calcul  Integral,  by  Lacroix, 
may  ako,  without  much  violation  of  our  classification,  be  intro- 
duced under  this  head,  which  work,  without  naming  many  other 
respectable  perfornaance^  of  the  same  kind,  will  not  only  not  find 
its  equal,  but  no  work  with  which  it  can  be  in  any  way  compared 
in  our  language.  The  same' may  be  said  of  the  Geodesic,  by  Pub^^ 
sant;  the  Geometric  de  Position,  by  Carn#t;  the  Hydrodyna- 
iniques  of  Bossut ;  the  Astronomical  Tables,  bv  Burckhart ;  the 
Trigonometrical  Tables  answering  to  the  new  division  of  the  circle 
by  Dorda ;  the  Mecaniques  Hydrauliques,  by  Prony ;  the  Theory 
of  the  Planets,  by  Gauss ;  and  the  Histoire  des  Mathematlques,  by 
Montucla. 

With  respect  to  the  Base  du  Systeme  Metrique  Decimal,  we  have 
a  woA  worthy  of  comparison  in  the  Trigonometrical  Survey  of 
England;  but  this,  it  will  be  observed,  is  a  national  undertaking, 
and  protected  by  the  Government,  and  therefore  adds  str*  ^  to 
the  argument  I  shall  endeavour  to  establish;  that  protec 
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that  is  wanted  to  place  British  science  upon  a  rooting  of  equality  at 
least  with  that  of  any  nation  in  Burope.  The  same  remark  will 
apply  to  the  determination  of  the  density  of  the  earth  from  the  ob- 
servations made  on  Mount  Scheheiian  by  Dr.  Hutton,  and  the  new 
^tem  of  gunnery  founded  on  experiment  by  the  same  author ;  the 
lormer  having  been  carried  on  under  the  patronnge  of  the  Hoyal 
Society,  and  the  latter  under  that  of  the  Board  of  Ordnance,  The 
Kautical  Tables  by  Mendoza  Uios  were  also  handsomely  patronized 
by  some  of  our  public  boards.  We  ought  also  to  mention  here  the 
large  Logarithmic  Tables  of  Taylor,*  constructed  under  the  direc-  , 
tioris  of  the  Board  of  Longitude. 

There  is  something  extremely  unpleasant  in  any  attempt  to  enu- 
.imerate  the  performances  of  English  authors  as  contrasted  with  those 
of  similar  works  by  foreigners,  or  I  would  now  go  over  a  recital  of 
all  tlie  principal  English  authors,  and  show  tliat  for  every  work  that 
our  press  has  produced,  an  equal  or  superior  one  of  the  same  class 
may  be  found  in  France ;  1  shall,  therefore,  merely  mention  De- 
lambre's  and  Vince's  Astronomy  as  equivalent  performances,  and 
then  leave  every  British  matliemattcian,  who  has  favoured  the  public 
'with  any  production,  to  select  for  himself  an  equivalent  work  in 
France ;  after  which  1  am  convinced  that  all  those  which  I  have 
already  enumerated  will  remain  unredeemed  by  any  English 
claimant. 

As  to  those  publications  which  fall  wiihtn  the  class  of  school 
books  or  elementary  treatises,  they  form  no  part  of  our  present 
^nsideration ;  our  books  of  this  class  are  probably  superior  to  those 
of  France,  unless  indeed  the  idea  of  simplification  (which  is  the 
great  object  of  this  class  of  writers)  b  not  carried  too  far,  so  as  to 
render  what  ought  to  be  a  mental  exercise  a  mere  practical  and 
mechanical  operation,  which  I  am  afraid  is  too  frequently  the  case. 

The  comparison  that  is  thus  drawn  between  the  English  and 
foreign  works  of  this  class  is  more  favourable  to  us  than  in  the 
former  enumeration  of  original  performances ;  but  after  all  it  must 
be  considered  as  a  very  unfavourable  specimen  of  English  science. 

With  regard  to  the  third  class,  viz.  of  new  editions  and  transla- 
tions of  ancient  autborp,  we  shall  he  found  still  more  deficient. 
What  have  we  to  produce  against  the  splendid  edition  of  ths 
Almagest  of  Ptolomy,  in  Gredt,  Latin,  and  French,  by  Halmer; 
the  new  Greek  edition,  with  a  Latin  and  French  translation  of  All 
the  Works  of  Euclid,  by  Peyrard ;  the  French  translation  of  the 
Works  of  Diophanlus  and  of  Apollonius,  by  the  same  author;  both 
of  which  are  either  now  publislied,  or  in  the  course  of  publication ; 

*  Nolhtng shows  mate  rlcarly  Uie  litlle  atlcnlion  psid  to  mstJirinuticDl  pnrtuili 
In  ttiia  couniry  tban  tbe  folIoniDg /ncf  ■■  that  400  copiri  of  the  aboie  iraporlaal 
ynork,  and  a  great  innnj  of  the  Sexagesimal  Tables  of  the  aame  aulhor,  are  now 
ifposilrd  fur  Untitle  in  an  o!d  nindmilE  on  the  linrdem  of  one  of  (he  lakn  in 
WeltraorflaiKt,  lo  which  place  Ihey  were  lately  remnved  tiy  Ibe  nephew  of  lbs 
feilhoT,  there  not  beine  a  sufficient  call  for  them  to  defiaj  the  ciptiiiei  of  wate- 
trliUe  ia  Irtiadon, 
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and  the  French  translation  of  jhe  Works  of  Archimedes  ?  Unfor- 
tunBtely,  we  hare  not  a  single  volume  of  a  similar  description  lo 
place  to  the  credit  of  England  ! 

The  works  that  I  have  above  enumerated,  the  reader  will  be 
aware,  are  hut  a  few  out  of  a  great  number  that  mighl  have  been 
produced  in  defence  of  my  argument ;  but  those  which  have  heeii 
selected  may  be  considered  like  stars  of  the  first  magnitude  in  a 
consiellatioD  of  discoveries  and  improvements.  They  are  inler- 
mingled  with  a  thousand  minor  objects,  which,  though  they  seem 
to  add  10  the  general  brilliancy,  present  nothing,  when  separately 
examined,  worthy  of  our  fixed  regard  and  attention.  This  is  most 
undoubtedly  th«  ease  with  a  great  number  of  the  present  French 
authors  ;  who,  by  attempting  to  imitate  the  distinguished  geometers 
above  referred  to,  without  any  of  the  talent  necessary  for  such  pur- 
suits, have  run  into  the  most  ridiculous  absurdities,  which,  with  the 
smatterers  in  those  sciences,  pass  for  profound  and  learned  disquisi- 
tions, for  no  other  reason  but  because  they  are  abstruse  and  unin- 
telligible. Even  many  of  the  most  celebrated  mathematical  authors 
of  that  nation  are  not  without  censure  in  this  respect;  a  simple 
fact  simply  related  has  no  charm  for  a  Frenchman;  nothing  appears 
grand  in  his  eye  until  it  is  enveloped  in  some  splendid  mystery,  and 
ushered  into  the  world  in  all  the  "  mazes  of  a  mystical  confusion." 

The  great  object  of  a  French  mathematician  is  generalization, 
and  simplicity  seems  to  he  regarded  by  him  only  as  a  mark  of  in- 
ferior genius.  Still,  however,  I  am  not  aware  of  this  ■mania  having 
been  carried  by  any  of  them  to  so  great  a  length  as  it  bos  been  by 
one  of  their  humble  imitators  in  this  country,  who  has  lately  shown 
his  ingenuity  and  want  of  judgment  by  demonstrating  the  47th 
proposition  of  Euclid's  first  book,  by  means  of  the  doctrine  of 
generatbig  fuvc/iotis  ! 

Such  attempts  .is  these  are  absurd  and  ridiculous.  It  is  not  by 
intricate  formulae  anil  refined  quackery  that  the  character  of  Engirsli 
science  is  to  be  established.  It  was  not  specious  reports  and  gasco- 
nading bulletins  that  rendered  the  English  arms  triumphant,  but 
plain  statements  of  facts,  well  concerted  measures,  and  steady  per- 
severance. It  was  these  that  crowned  our  arms  with  victory,  and 
placed  our  officers  in  the  first  rank  of  military  heroes;  and  the 
same  measures  would  as  assuredly  lead  the  British  mathematicians 
to  equal  scientific  pre-eminence. 

After  the  above  statement,  1  should  hope  not  to  be  accused  of 
any  unjust  partiality  for  French  science.  Although  I  Iiave  endea- 
voured to  do  ample  justice  to  the  geometers  of  that  country,  I  have 
glanced  at  their  delects  as  we!!  as  their  merits:  both  are  |)erhaps 
characteristic  of  a  people  by  whom  every  thing  is  done  to  excess; 
hut  after  all  deductions,  it  is  impossible  to  deny  that  the  mathema- 
tical sciences  in  France  have  been  curried  to  an  extent  ne*  er  l^efo^e 
known,  while  in  England  they  have  remained  in  astai>^  of  almost 
total  stagnation  for  nearly  half  a  century. 

'  shall  next  endeavour  to  ascertain  the  causes  to  i  mu^t 
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attribute  tiiis  fatal  suspension  of  scienlilic  energy  in  this  country,  u 
far  at  least  as  relates  to  mathematical  subjects. 

There  is  perhaps  no  science  more  )lkely  to  be  pursued  for  the 
eaere  love  of  the  pursuit  than  mathematics,  'I'he  sublimity  of  many 
of  the  problems  which  fall  within  the  range  of  its  investigation! ; 
^le  simple  and  interesting  nature  of  the  laws  which  it  discover*  in 
(lircumstances  where  an  uninformed  observer  would  suppose  them 
under  no  controul  or  limitation ;  the  numerous  abstract  rclationi 
Und  curious  coincidences  perpetually  presenting  themselves,  some- 
times the  most  unexpectedly,  to  the  eye  of  a  roathematical  tnvesti- 
Stor,  are  certainly  well  calculated  to  excite  a  love  for  the  study, 
dependent  of  any  other  reward  than  the  menlai  gratification  with 
which  it  is  attended.  But  this  gratification  is  incomplete,  ot  at 
least  weakened,  if  a  man  cannot  communicate  hi»  discoveries  to 
Others ;  and  the  great  impediment  an  English  mathematician  cs- 
periencei  in  Ibis  respect  is  undouhiedjy  one  of  tlie  most  serious 
causes  of  the  low  state  of  those  sciences  in  ihis  country;  and,  on 
the  contrary,  tlie  facility  which  French  authors  find  in  the  publics- 
4lon  of  their  performances  will  aUo  account  in  af^reat  measure  for 
'that  extraordinary  progress  noticed  in  the  preceding  part  of  this 
(Ulicle. 

■  The  expenses  of  publication  in  France  are  not  half  what  they  are 
In  England ;  at  the  same  time  the  prevalence  of  the  French  lan- 
guage is  &uch  as  to  give  them  all  Europe  for  a  market ;  while  the 
£nglish  author  can  only  look  forward  to  a  few  readers  in  bis  own 
country ;  and  this  few  is  still  further  diminished  by  the  absurd  par- 
tiality whicli  our  mathematical  amateurs  have  contracted  for 
French  authors,  without  being  able  to  appreciate  either  their  merits 
ot  defects,  of  which  both  may  be  found  in  great  abundance. 

The  arts  and  sciences  have,  or  at  least  ought  to  have,  no  exclusive 
country;  let  genius  and  talent  be  encouraged  wherever  they  arc 
found.  I  would  no  more  cseiie  any  unworthy  jealousy  against 
French  science,  if  it  was  in  my  power,  than  I  would  against  that  of 
England,  No  one  is  more  ready  than  myself  to  do  ample  justice 
to  the  ability  and  talents  of  tlie  celebrated  authors  of  that  nation. 
What  I  feel  disgusting  is,  that  little  or  no  distinction  is  here  made 
between  their  works  of  real  merit  and  tliose  of  no  merit  i  and  iliat 
the  partiality  for  French  works  generally,  and  a  directly  opposite 
feeling  with  regard  to  those  of  England,  should  he  suRered  to 
operate  to  the  disadvantage  of  British  science  :  yet  such  has  unfor- 
tunately been  the  case ;  and  it  is  doubtless  one  great  cause  of  that 
stagnation  or  depression  which  gave  rise  to  these  observations. 

It  is  nor,  however,  to  the  peculiar  advantages  of  cheapness  and 
circulation  only  that  we  have  to  look  for  the  astonishing  progress  of 
■the  mathematics  in  France;  we  shall  find  another  important  sti- 
mulus in  the  constitution  of  the  French  Academy.  Here  we  find 
pertain  of  its  members  in  the  possession  of  liberal  pensions,  with 
leisure  to  pursue  their  itivestigations,  and  the  means  of  making 
them  public  through  the  oiediuin  of  (heir  memoirs.     We  find  also 


every  year  subjects  pr^ipa^  for  priz^  ,esa^  of  9fiOQ  Wj^  SfiWI 
^nct,  open  to  t\^  ^pq^petitioq  gt  ^vary  ope  w|io  &^)s  UiPldf 
aidequate  tp  the  proposed  iQq^i|yt  Now  wb«t  hnve  w^  in  £i^)aDi^ 
of  4«inai)ar  kii)d  tp  e^^te  \h^  e^ortaaf  pi^r  own  matbematicmos)? 
Nothing  wbatev^r,  if  we  except  tbe  Cepkiap  meda)  pf  the  IUwi4 
^pci^ty  ;  find  eveq  this  is  fonietiines  i^ot  vpt^  jfor  many  lacc^ir^ 

5^Fs.  BesifleS)  a9  this  is  not  the  rew|ircl  of  finy  pgrtiQ^Iar  effort^  if 
o€s  not  excite  tb^t  eipvilation  a  prize  subject »  calculatecl  to  pr^r 
duce.  I  say  nothing  of  th^  intripsip  value  of  this  aplitary  pris^^ 
I  ^m  aware  that  hpuqqrable  clisiinctiop  h99  more  ^hdnns  for 
men  of  ficieqce  than  pecuniary  reward ;  hut  still  if  ^  little  pf  th^ 
latter  wer^  blended  wUh  the  fonper,  it  wPMld  npt  be  the  les^  acpepir 
fibli^  on  that  account.  The  vf^lue  of  the  Freqch  priz^  Ja  abput  1^5/^ 
ivbiohf  considering  the  circua)8tances  qf  th^  twp  (:puntries,  if 
ne^^y  eqpivalept  to  200  guineas  iu  this ;  and  I  ^in  p^rsuf^df d  few 
of  piir  philosophers  would  despise  an  hpporary  distinction  he^fut;^ 
\%  brought  with  it  a  prize  of  200  guipeas.  T^^t  sum,  however,  or 
\l^\f  of  it,  converted  into  twp  gold  medals,  and  dignified  with  th^ 
title  pf  the  Royal  Annua)  Prize,  v/ould  r^pt  {ail  pf  prodMcine  as 
gr^t  ^p  iipprpvement  ip  the  mathematical  sciences  of  )£qgiaod^  af 
the  patronage  of  his  present  Majesty  ^$^ted  ip  the  fipe  arts  ;  ap4 
9^9Py  §s  are  the  ble^iijgs  and  advantages  we  owe  tP  h|s  paternal 
T^ie^f  the  bi^tofiap  will  npt  neglept  tP  repord  the  pro^efui  m  tb^ 
fjPtf  af  qpe  of  \\§  distinguii^hing  featpres. 

With  regard  to  the  pepsioned  philosopher^  of  FrfinQ^,  I  will  not 
IBSfst  qp  that  point ;  but  shall  merely  ohiservet  that  spph  of  fi^? 
§ itpations  as  most  resemble  them  (spphs  for  ipst^uQe,  9s  th^  hopeurr 
gbjp  post  of  Astronomer  lioy^l)  ihould  only  h^  hestpw^d  upon  mep 
who  have  distinguished  themselves  faiy  their  t^l^nts  upd  devotedpefs 
(p  the  sciepce^ji  and  who  pqs^s  the  requisite  qupli^PHtiqns  for  dis- 
•bArging  their  duty  ip  them,  with  cr^it  tP  tbem^lves,  a^d  tq  th^ 
bpBpqr  pf  th^ir  cqyntry- 

^pt  only,  however,  is  there  no  stimtllp^  pf  the  ({nd  above  r^ 
fd^d  tp  hpld  put  to  our  math^ms^tiiL^i^ns,  hut  those  hpnour^^nd  dHK 
tipctiqns  whiph  it  is  ip  the  pwer  of  oqr  |lpyai  3opiety  tP  biestpvr 
§f%  df^U  out,  to  that  class  c^f  men  at  least  we  are^  speaking  of,  with 
i  very  chf^ry  hand.  It  wppld  be  fu^aroely  credible  if)  fi  fpreigp 
PQuptry  that  npt  a  %ingle  member  pf  the  m&them^tipal  pl^s^s  of 
either  pf  opr  twp  grpat  miliary  institutions  have  b^d  the  honour  oi 
§L  F^llpwship  heistpwed  upon  them  by  the  ^oyal  Sggjpty.  Ther^ 
il*e,  we  believe,  sevep  or  eight  mathematipp]  professors  jip  tbf 
Stc^al  Military  College  at  Sandhurst ;  about  the  s^m^  number  at  th^ 
Hpyfi  Military  Academy  at  Woolwiph ;  and  ^hpyt  twp  or  thr^  ^t 
the  Bpyai  Naval  College  at,  Portsmouth  ;  and  not  ap  indtviduftl  pf 
any  of  them  ha^  ever  received  that  distinction.  Thi$i  lur^ly  canpo( 
be  iittribpted  to  disquahfipatiop  in  point  pf  t^leqt;  for  amppgst 
d)esf?  g^ptlemep  wiil  undoubtedly  be  found  spm§  pf  tl)§  first  m^therf 
raaticians  in  England ;  and  on  one  of  them,  in  particular,  the 
Society  l^aa  cpjiferfed  the  highest  hoinour  it  ba§  ip  its  power  to 
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Tiestow — the  Copleiaii  medal ;  but  I  have  not  yet  heard  of  his  being 
complimented  with  a  Fellowship.*  To  what,  then,  are  we  lo 
attribute  these  exclusions  f  If  they  arise  from  the  paltry  pride  of 
pi  re  um  stances ;  if  genuine  scicniific  acquirements,  and  irreproach- 
able moral  conduct,  are  not  considered  as  equivalent  to  gaudy  equi- 
pages and  lai^e  establish  in  ents ;  if  the  latter  are  preferred  to  the 
former  in  the  selection  of  its  members ;  the  Royal  Society  may 
boast  of  being  the  richest' scientific  association  in  Europe,  but  it 
will  never  be  esteemed  the  most  learned. 

I  have  now  gone  over  what  I  consider  to  be  t!ic  principal  prevent- 
ing causes  to  our  progress  in  mathematics,  viz. :  first,  the  impos< 
aibility  of  publishing  without  an  almost  certain  loss  any  mathema- 
tical work  beyond  the  mere  class  of  elementary  treatises ;  secondly, 
jtliat  no  stimulus  is  held  out  to  proiluce  emulation ;  and,  thirdly, 

•"that  these  sciences  are  not  patronized  and  protected  by  our  prin- 

■  jcipal  scientific  institulion ;  an  'English  mathematician  having, 
therefore,  neither  to  look  forward  to  pecuniary  remuneration,  nor 

'  to  honorary  distinction,  it  is  not  surprising  that  so  few  of  them 

pursue  the  subject  further  than  ia  necessary  for  taking  their  degree 

' '  Svith  reputation  at  the  University,  or  to  qualify  them  for  such  situa- 

'  tioos  as  they  may  have  obtained  elsewhere. 

The  mathemalical  examination  at  Cambridge  is  certainly  very 
respectable,  but  the  importance  of  it  ia  rather  apparent  than  real  j 
there. appears  lo  be  a  defect  in  the  system,  not  arising  from  any 
Want  of  talent  and  knowledge  in  the  professors,  not  in  any  want  of 
I  '  Value  and  escellencies  in  their  lectures,  nor  in  any  deficiency  in 
I  activity  or  ability  in  the  private  tutors,  but  in  the  nature  of  the 
stimulus,  which  is  rather  calculated  to  make  a  superficial  than  a 
profound  mathematician. 

A  Cambridge  student  of  good  acquirements,  and  a  "  reading 
man  "  (as  he  will  be  termed  there),  manifests  a  constant  anxiety  by 
day  and  by  night,  awake  and  (I  had  almost  said)  asleep,  not  to 
become  an  acute  mathematician  or  a  profound  philosopiier,  not  to 
acquire  scientific  knowledge  to  apply  to  the  useful,  the  ornamental, 
or  the  professional  duties  of  after  life,  but  that  he  may  be  a  6rst  or 
I  second  wrangler,  and  obtain  the  Smith's  prize.  To  these  points, 
I  jand  to  these  exciusively,  his  exertions  for  the  last  1*2  months  of  his 
tinder  graduate  probation  will  be  directed.  He  reads  books  of  all 
kinds,  not  to  store  his  mind  with  principles  and  truths,  but  to  hunt 
up  short  solutions,  rapid  investigations,  and  comprehensive  formulte ; 
his  memory  thus  becomes  an  immense  portfolio  of  problems  and 
solutions,  which  is  poured  upon  the  senate-house  tables  during  the 
jveek  of  examination.  He  attains  his  object,  delights  in  the  eclat 
of  his  honours,  becomes  a  senior  or  second  wrangler,  perhaps  a 

■i*  Smitli's  prize  man,"  and  tlien  bids  ferew-ell,  *'  a  long  faicwell," 
to  alma  mater  and  mathematics.  This  is  at  least  the  case  with  by 
far  the  greater  number  of  Cambridge  students ;  we  have  certainly 

•  Mr.  iTory  is  a  Frllow  of  the  Rojal  Sntitty.— T.  _ 
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some  brilliant  exceptions  to  this  rule;  but  of  the  whole  number  of 
wranglers  who  have  left  that  University  within  the  period  to  which 
our  remarks  are  principally  intended  to  apply,  how  few  of  them 
have  we  ever  heard  of  afterwards  in  the  pursuit  of  mathematical 
researches  \ 

This  will  not  be  understood  as  contradictory  to  my  former  state- 
ment^ viz*  ^  that  no  subject  is  better  calculated  to  insure  disinte- 
rested admirers/^  The  man  who  thus  acquires  his  knowledge  is 
not  a  mathematician ;  he  is  only  a  gatherer,  ^^  a  dealer  in  other 
men's  stuff,"  and  s0es  none  of  the  beauties  which  incessantly  pre- 
sent themselves  to  the  mind  of  a  mathematical  investigator.  After 
all^  however,  it  must  be  admitted  that  the  knowledge,  though 
superficial,  is  very  extensive  that  is  necessary  for  passing  the  senate- 
house  examination  with  that  eclat  which  we  have  supposed ;  and 
many  thus  stored  with  the  requisite  materials  would  doubtless 
pursue  the  subject  for  the  proper  love  of  it,  were  not  the  science^ 
from  some  of  the  causes  to  which  1  have  alluded,  fallen  into  disre- 
pute, and  an  idea  gone  abroad  tliat  we  have  no  mathematicians  of 
eminence,  and  that  no  distinction  is  to  be  reaped  from  the  pursuit. 

Something  like  this  not  long  ago  attached  to  our  military  cha- 
racter ;  our  officers  were  labouring  under  the  same  disadvantageous 
comparison  with  respect  to  those  of  France  as  our  mathematicians 
still  do  with  regard  to  the  same  class  of  men  in  that  country ;  and  I 
have  the  patriotism  (vanity  if  the  reader  pleases)  to  believe  that,  had 
our  men  of  science  but  the  same  opportunity  of  displaying  thefar 
powers  as  our  soldiers  have  had,  they  would  in  no  long  time  prove  to 
the  world  that  England  can  be  pre-eminent  as  well  in  science  as  in 
war* 

There  might  require  in  the  first  instance  the  same  indulgence  in 
this  case  as  in  that :  the  first  efibrts  might  not  be  expected  to  be 
crowned  with  complete  success.  It  was  well  remarked  by  one  of 
our  ministers  in  answer  to  certain  observations  against  the  first 
elevation  of  the  Duke  of  Wellington  after  the  battle  of  Talavera 
'^  that  it  was  necessary,  to  woo  Victory,  who  had  long  forsaken  us, 
to  our  arms ;  and  that,  notwithstanding  that  battle  might  not  be  of 
the  decided  nature  of  many,  yet  there  was  displayed  in  it  that  talent 
and  courage  which  would  produce  greater  effect  at  some  future 
opportunity ; "  that  opportunity  soon  presented  itself,  and  the  effect 
was  such  as  every  Englishman  feels  proud  of,  and  which  he  ought*, 
in  confidence  of  British  talent  and  British  nerve,  to  have  antici*- 
pated.  The  same  kind  of  tenderness  may  be  necessary  in  deve- 
loping the  dormant  scientific  resources  of  the  country.  If  talent 
be  displayed,  though  it  may  not  be  directed  in  the  first  instance  to 
the  most  profound  researches,  it  should  be  cherished  and  encou- 
raged ;  and  we  should  soon  find  that  science  would  recompense 
these  indulgences  bestowed  upon  her  votaries  as  liberally  as  Victory 
has  done  those  conferred  upon  her's. 

I  have  now  only  one  other  observation  to  make,  which  is  with 
reference  to  our  reviewers.  It  is  the  undoubted  duty  of  the  editors 
of  these  publications  to  protect  every  braucU  q4  V\\^x^vvx\^  ^\A 
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science  with  an  equal  favnd ;  it  is  a  duty  which  tiiry  owe  to  the 
public,  and  whicli  ihey  ought  to  dischRrge  with  ihe  striciBst  justice 
aod  impuriislity  ;  but  this  is  very  far  from  being  the  ctiae.  When 
any  article  of  this  kind  does  appeuri  it  is  gcuerally  so  copiracte^ 
that  one  cauDot  help  reading  iu  the  pages  the  directions  that  the 
writers  have  received  from  the  editor,  "  not  to  make  the  article  too 
long."  Even  in  a  work  professedly  philosophical  the  editor  a  short 
time  back  having  allowed  himself  to  propose  a  matliematical  query 
from  one  of  liis  corretpondentB,  thought  it  necessary  to  SGcmnpany 
it  with  a  short  Dote,  requesting  tliose  who  might  be  diepo^ed  to 
answer  it,  "  to  he  as  concise  as  possible  in  their  reply."  All  ihii 
ilues  not  happen  because  the  editors  of  reviews  would  not  prefer 
^cieniiiic  discussions  to  the  miserable  "  limping  poetry  "  which  fre- 
quently fill  their  pHges;  but  because  (if  we  may  he  allowed  liip 
IBpression)  the  mathematics  ure  out  of  fashion  ;  and  for  the  suke  ef 

C tending  the  sale  of  their  respective  works  they  administer  to  the 
;}  lastB  of  iheir  re&dere,  instead  of  ushig  their  ioKueiice  lo  eof- 
|»et  it. 

,; .  The  jiiotiih  of  PkUiaophy  does  not  fall  under  this  censur^.  It  i;, 
Sjiti  apparently  your  wish  to  correct  this  defect,  and  to  stimulate 
Aur  mathematieians  lo  action  ;  and  it  is  on  this  account  (hat  1  havs 
ventured  W  address  lo  you  this  letter,  not  without  hopes  that  yoii 
may  be  induced  to  give  it  insertion  in  your  Journal,  and  that  it  m^y 
fall  under  the  observation  nf  some  one  more  competent  than  myself 
to  remove  that  stigma  which  at  present  attaches  to  the  scientite 
character  of  Great  Britain.  3,      ~ 


Article  II. 

Reply  lo  Dr.  Henry's  Letter  respecting  IIib  Introiudion  ofBleael 
ifig  l)j  Oxymririatic  Add.     By  Mr.  tiamuel  Parkes,  F.L.S.  Stc^' 

,  .  {To  Dr.  Thomson.) 

f         SIR, 

Beimo  at  a  great  distaace  from  home  when  Dr.  Henry's  letbV"' 
respcctigg  a  part  of  my  Chemical  Essays  was  published  iu  your 
Annuls  of  Philosophy,  it  was  not  in  my  power  to  avail  myself  of 
your  last  number  to  make  my  raply.  In  tliat  letter  Dr.  Henry 
4oubts  the  correctness  of  that  part  of  the  essay  on  bleaching  (see 
t»say  xii.  vol,  iv.)  in  which  I  have  stated  that  the  first  application  of 
the  oxymuriatic  acid  for  the  purpose  in  question  was  by  Messrs. 
Milncs,  of  Aberdeen,  and  contends  that  (his  merit  belongs  to  other 
persons,  and  especially  to  his  father,  Mr.  Thomas  Henry,  of  Man- 
chester. 

Being  aware  of  tiie  many  obligations  which  the  public  owe  to 
Dr.  Henry,  I  c.-nfess  myself  greatly  prejudiced  in  favour  of  every 
th'ing  which  has  piocecded  from  his  pen,  and  consequently  feel  not 
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a  little  hurt  on  reading  the  contents  of  his  letter  to  you.  In  this  he 
mp9  that  my  ^^  account  of  the  introduction  of  the  mode  of  bleach- 
ing  by  oxynuriatic  acid  into  this  country  resembles  so  closely^  in 
several  respects,  a  statement  puhliahed  some  years  ago  in  Dr.  Rees^t 
Cyclopedia,  that  it  is  probable  the  historical  information  of  both 
was  derived  from  the  same  source/' 

Ifad  Pr.  Henry  read  that  part  of  the  essay  with  more  attenttoo^ 
lie  would  have  perceived  that  it  was  impossible  that  my  informatioQ 
eould  have  sprung  from  that  source  from  whence  Dr.  Rees  had  ob- 
tained his  materials  for  the  Cyclopesdia  5  because  my  nanative  it 
written  in  direct  opposition  to  that  account,  and  in  fiict  positively 
contradicts  it.  The  following  passage,  at  p.  45  of  the  essay^  \$ 
conclusive  on  this  point :  ^<  The  Gentlemen  of  whom  I  now  speak, 
and  to  whom  Professor  Copland  communicated  the  information  be 
had  obtained,  were  the  Messrs.  Milnes,  of  the  house  of  Gordon, 
Barron,  and  Co.,  of  Aberdeen ;  and  I  have  the  utmost  reason  to 
believe,  in  opposition  to  an  account  lately  given*  in  a  very  lespeot-t 
able  publication  (meaning  Dr.  Rees's  Cyclopssdia),  that  theirs  was 
the  first  actual  application  of  the  oxymuriatio  acid  in  Great  Britain, 
to  the  purpose  of  bleaching  either  linen  or  cotton  goods  for  sale/' 

Dr«  Henry  having,  in  his  letter  to  Dr,  Rees,  related  that  ^^  a 
meeting  of  the  manufacturers  and  merchants  of  Manchester,  then 
called  by  public  advertisement  to  consider  of  a  petition  presented 
to  Parliament  by  MM.  BourboUon  de  Bonnueil  and  Co/'  was  beld, 
and  that  in  consequence  thereof  '<  the  Members  for  the  county 
were  instructed  to  oppose  the  petition  when  presented  to  Parlia^ 
ment,  and  its  prayer  was  accordingly  refused,"  adds  in  a  note, 
'^  This  was  the  true  reason  of  the  rejection  of  the  petition,  and 
not,  as  Mr.  Parkes  states,  the  opposition  of  a  Gentleman  who 
happened  to  be  in  the  gallery  of  the  House  of  Commons  when 
the  petition  was  brought  forward."  The  account  which  I  give, 
p.  62,  is  shortly  this:  ^^Fortunately  one  of  the*  Gentlemen  who 
first  applied  the  oxymuriatic  acid  to  the  purposes  of  bleaching  in 
this  country,  as  mentioned  at  pr  44,  happening  to  be  in  the  gallery 
of  the  House  of  Commons  at  the  time  tne  application  was  made  in 
behalf  of  these  foreigners,  be  took  immediate  measures  to  inform 
the  principal  Members  that  this  was  not  a  new  process,  that  he  him- 
self had  long  aso  prepared  an  article  equally  efficacious,  and  that 
be  would  be  ready  to  substantiate  the  truth  of  his  statement  when 
required.  Their  purpose  was  thus  defeated,  and  the  Act  was  not 
^obtained.'^ 

Here  is  the  whole  which  I  have  said  upon  this  point ;  and  as  far 
as  it  concerns  the  present  subject,  1  am  sure  it  is  quite  correct ;  for 

« 

*  When  engaji^d  in  writing  the  esmy  on  blefiching,  I  was  entirely  ignorant  of 
the  circumstiuice  that  Dr.  Rce«  in  a  9ub»equeat  volnme  htkA  corrected  hii  former 
account  of  the  history  of  oxymuriatic  bleaching — had  given  the  full  merit  to  Mr. 
Uenry,  which  the  Doctor  himself  had  claimed  in  behalf  of  his  father — and,  in  the 
handsomest  way  possible,  had  done  ample  justice  to  all  parties.  See  the  article 
*^  Oxymarlstic  Acid,"  in  voU  zxt«  part  ii. 
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I  well  know  ilie  Gentleman,  now  a  Member  of  Parliament,  who 
related  the  circumstance  to  me,  and  am  positive  that  he  would  not 
have  deceived  me.  I  did  not  know  of  the  Manchester  meeting, 
otherwise  that  also  would  have  been  menlioncd.  My  friend  cer- 
tainly did  his  part  towards  preventing  the  intended  monopoly,  and 
1  have  recorded  the  fact ;  but  I  was  not  bound,  at  the  distance  of 
3"  years,  to  discover  what  means  other  persons  adopted  to  effect  the 
same  purpose. 

It  is  alstj  necessary  for  me  to  observe,  that  when  Dr.  Henry  was 
complaining  that  in  the  Cyclopiedia  "  far  too  little  is  said  of  the 
part  which  was  laken  by  Mr.  Watt  in  the  applicaiion  of  Berthollet'a 
important  discovery,"  he  ought  to  have  done  me  the  justice  to  re- 
mark that  this  was  not  the  casu  in  tlie  history  of  the  progress  of  the 
new  bleaching  which  I  had  published.  I  have  reason  to  say  that 
this  should  have  been  done,  becaute  a  person  who  had  read  Dr. 
Henry's  lerter  has  assured  me  that  he  actually  conceived  the  Doctor 
had  charged  me  with  having  kept  Mr.  Watt  in  the  hack  ground  ai 
much  as  others  had  done  before  me.  All,  however,  that  it  will  be 
necessary  for  me  to  say  in  my  own  vindication  is,  that  I  have  not 
only  repeated  what  had  been  before  published  respecting  the 
attempts  of  this  Gentleman  to  promote  the  success  of  the  new- 
process,  but  have  positively  stated  it  as  my  opinion  (see  p.  55) 
"that  Mr.  Watt  was  the  fint  person  in  Great  Britain  who  intro- 
duced science  into  the  bleaching  process  ;  for  that  before  his  con- 
nexion with  Mr.  Macgregor,  whose  daughter  he  had  married,  the 
whole  operation  of  bleaching  was  merely  ihe  effect  of  observation 
and  practice,  &c.  &c."  This  is  surely  another  instance  in  which 
my  account  materially  differs  from  that  of  which  Dr.  Henry  com- 
plains. Indeed,  if  the  Doctor  will  have  the  goodness  to  look  again 
at  the  representation  in  the  CyclopEedia,  and  then  read  my  relation, 
1  flatter  myself  that  he  will  find  the  two  narrations  to  be  as  different 
as  two  accounts  of  the  establishment  of  any  process  can  well  be. 

i  perfectly  agree  with  Dr.  Henry  that  "  it  is  the  duty  of  the 
historian  of  the  arts  first  to  make  himself  master  of  the  facts,  and 
then  to  detail  them  with  fainie&s  and  impartiality,"  In  writing  the 
history  of  the  art  and  science  o(  bleaching  in  this  country,  I  do 
presume  that  I  have  acted  in  strict  conformity  to  this  rule;  for  when 
I  had  obtained  the  information  I  wanted  respecting  the  introduction 
of  the  oxymuriaiic  bleaching  into  Scotland,  I  took  the  precaution, 
at  the  Suggestion  of  the  Gentleman  who  had  given  me  the  intelli- 
gence, of  sending  to  Professor  Copland  a  copy  of  the  matter  which 
1  intended  to  print  on  this  subject,  being  fearful  that  during  the 
lapse  of  nearly  30  years  some  important  circumstance  might  have 
escaped  the  memory  of  my  informant.  The  Professor's  answer, 
which  I  here  subjoin,  entirely  corroborates  the  representation  which 
I  had  before  received,  and  had  already  given,  in  the  body  of  the 
essay  now  under  consideration. 

The  letter  Is  dated  Marlschul  College,  Aberdeen,  April  27, 1814,  - 
in  vvliich,  after  some  introductory  matter,  he  says,  "  I  approve^ 


] 
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much  of  the  design  of  your  present  publication,  and  it  would  give 
me  pleasure  to  contribute  to  its  success,  in  however  small  a  degree; 
and  though  I  can  add  little  to  the  account  you  have  already  received 
from  my  friend  Mr.  Milne,  you  are  at  full  liberty  to  make  use  of  it 
in  any  way  you  think  most  proper/'  ^^  It  was  m  the  early  part  of 
I7B7  1  had  the  honour  of  accompanying  the  present  Duke  of 
Gordon  on  a  tour  to  the  Continent,  during  which  we  passed  several 
weeks  at  Greneva  chiefly  in  company  with  Professor  de  Saussure^ 
under  whose  direction  his  Grace  had  studied  there,  in  the  early 
part  of  his  life.  Among  much  valuable  information  I  received 
from  Saussure,  he  showed  me  the  experiment  of  discharging  vege- 
table colours  by  the  oxymoriatic  acid,  which  though  I  had  met  with 
accounts  of  (I  think  in  M.  de  la  Metheric's  Journal)  I  had  never 
before  seen  tried.  Impressed  with  the  idea  of  its  importance  to  our 
manu&ctures,  and  well  acquainted  with  the  chemical  knowledge  of 
the  Mr.  Milnes,  I  immediately  on  my  return  communicated  it  to 
them,  and  perfectly  recollect  our  instantly  trying  it  on  a  hank  of 
yam  directly  firom  the  spinner,  to  which  in  less  than  an  hour  we 
gave  a  good  white  colour.  To  the  best  of  my  recollection  this  was 
about  the  end  of  July,  17B7}  and  from  that  time  I  was  fVequently 
informed  by  Mr.  Milne  and  his  late  brother  that  they  always  con- 
tinued to  use  this  new  mode  of  bleaching  in  their  manufactory,  and 
particularly  for  finishing  orders  where  they  were  lin\ited  as  to  time. 
I  also  think  they  were  soon  enabled  to  extend  its  application  to 
larger  quantities,  by  using  vessels  of  white  wood  in  place  of  glassy 
as  at  fiist.  Mr.  Milne  is,  therefore,  in  my  opinion,  perfectly  cor* 
rect  in  stating  that  theirs  was  the  first  manufactory  in  Britain  where 
the  new  method  of  bleaching  was  introduced  and  continued  to  be 
practised.  As  His  Grace  dines  with  me  to-morrow,  on  his  way  to 
London,  before  sealing  my  letter  I  shall  ask  his  opinion  as  to  datest, 
&c.  and  get  him  to  direct  it. 

'^  I  am  with  great  regard, 

'^  Sir,  your  obedient  humble  servant. 

To   Samuel   Parkesy    Esq.  Pat.  Copland. 

Goswell-street,  London. 

98th. — P.  S.  *^  His  Grace  having  read  the  above,  perfectly  re- 
collects the  experiment  shown  by  Saussure,  whh  the  opinion  we 
both  entertained  of  its  importance;  and  as  it  may  add  to  the 
authenticity  of  your  account,  permits  you  to  use  his  name  also  in 
your  publication.'^ 

From  the  testimony  which  this  letter  affords  in  corroboration  of 
the  foregoing  details,  1  think  I  have  completely  established  the  fact 
that  oxymuriatic  bleaching  was  employed  at  Aberdeen  in  preparing 
goods  for  sale  many  months  prior  to  any  such  application  of  it  at 
Manchester,  or  at  any  other  place  in  Great  Britain,  Mr.  Mac- 
gregor's  works  in  Scotland,  where  the  operation*  "  ^^^  Watt  were 
conducted,  being  alone  exctpted.     But  sure  eomstance 

does  not  at  all  lessen  the  merit  of  Mr.  Thof  uuL  Qt\v<^t 
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deserving  individuals,  in  whose  behalf  Dr.  Henry  has  so  zealoutly 
appeared ;  for  the  Doctor  need  not  be  told  how  many  instances  we 
have  of  chemical  discoveries  being  made  hj  persoas  at  a  distance 
from  each  other,  and  who  liad  enjoyed  no  previous  iaiercoursc 
whatever. 

I  cannot  conclude  this  part  of  my  reply  without  acknowledging 
the  handsome  manner  In  which  Dr.  Henry,  in  the  tupplement  to 
his  letter,*'  has  spoken  of  my  intentioni ;  and  1  am  confident  that 
he  will  do  me  the  justice  to  believe  that  in  this  communication  I 
have  been  actuated  by  no  motive  whatever  except  the  desire  of 
justifying  myself  both  in  his  view  and  in  that  of  the  public. 

Respecting  Mr.  Thomas  Heniy,  1  am  free  to  confcfs  that  I  have 
not  done  hiOi  nil  the  justice  which  1  would  have  done  bad  I  been  in 
possesiion  of  those  facts  which  Dr.  Henry's  letter  now  communi- 
cate. 1  iiave  reason  to  believe  that  I  had  heard  somethinf;  of  the 
exertions  of  Mr.  Henry  tmvards  establishing  the  procesi  in  M^- 
cliester  5  but  this  was  several  years  ago ;  and  the  matter  was  never 
in  my  recollection  while  writing  the  detail  in  which  his  name  ought 
to  have  had  a  prominent  situ.ition.  I  am  the  more  suqtrised  at  my 
having  thus  forgotten  Mr.  Henry,  when  I  perceive  that  I  have 
spoken  of  him  at  p.  85  as  the  inventor  of  a  method  of  bleaching 
the  grounds  of  printed  calicoes  tliat  have  been  dyed  with  maddei*, 
an  invention  of  great  importance,  and  which  was  afterwards  com- 
municated by  Beilhollet  to  M.  Obercamp,  an  eminent  printer  at 
Jimy,  who  embraced  the  proposal,  and  continued  the  practice  ever 

P  afterwards. 
,  I  tnist,  however,  that  Mr.  Henrj',  whose  very  amiable  character 
n  -  ibd  eminent  attainmants  in  science  have  long  secured  for  him  the 
respect  and  esteem  of  all  who  know  him,  will  not  for  a  moment 
uoaginc  that  thb  great  omission  could  have  occurred  from  design  J 
and  I  now  assure  him  that  whenever  there  alioU  be  occasion  for  a 
second  edition  of  the  Essays,  none  of  his  exertions  tor  perfecting  so] 
important  an  art  ihall  be  left  unrecorded. 

I  am,  Sir,  with  great  respect, 

Your  most  obedieut  bumble  servant, 


QtmeOiinrt,  Lonilon,  SlMUKL   PvRKRS 

^an,  6,  laie. 


I 


Article  III. 


p. -^ 


ifhi  MiTieralosical  Survevs,    By  Robert  Jameson,  Esq.  F.R.S.  E.' 
'  Professor  of  Natural  History  in  the  Uoivcisity  of  Edinburgh.    . 

(l"o  Dr,  Thomson.) 
DEAR  SIR, 

SoMK  time  ago,  at  the  desire  of  an  accomplished  and  patriotic 
Nobleman,  J^ord  Gray,  1  drew  up  ilie  enclosed  plan  of  a  mineralo- 

•  jtnwiti  of  PhUtsofhy  for  Dccnnbcr,  1815,  p.  473, 


U' 
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gidd  de§ctl|H}oa  t)f  the  county  of  P^rlh.  As  it  61117  prove  ibterest-^ 
iiif  to  isotb^  of  yoMf  reMten,  I  hot)e  yoa  will  i»s6rt  it  ih  yont 
JXAob  ^  Phihsophy. 

1  tfemain,  ifay  deaf  Sir,  yOufs  trtily, 

4fiy  Cfi^fy^-fffvare^  (^cf»  SO,  1815.  RoBKRT  jAMBSObf. 


I.  Geographical  Part. 

U  dcneml  and  particular  geographical  acootint  of  the  ooUilty. 

2.  Description  of  the  surface  of  the  county.-**A.  Ranges  of 
jnountains.    Extent,  mode  of  connexion,  shape,  acclivities;  heights 
as  ascertained  by  the  bafometer. — B.  Single  mountains.    Shape, 
acelivitits^  ma^ltude,  height* — C«  Valley^k    Extenti  ihape,  cba-  ^ 
raster  of  eiifis  and  precipiees^  inclioation  and  nature  of  tha  bottoafti^. 
btigiit  abore  the  lerel  of  tha  "iea,  and  mode  of  connexion  with , 
iMrighbearing  Valltys^ — D.  Plains*     Extent,  appearance  of  tbtkr 
SHfftee^  height  above  the  sea. 

3.  Description  of  rivers.  Magnitude ;  under  which  is  iqcludad 
thtit  lengthy  brtadth>  and  depth ;  falls  \  lieight  above  the  le?el  of 
thii^  a^  tft  difierent  points  of  their  course;  nature  of  their  banks §. 
diatacle^  of  tbeir  scenery  ;  comparison  of  their  forfner  with  thair ; 
preaent  state ;  the  phyrical  and  chemical  properties  of  their  water  | 
tabpstftture ;  and,  lastly,  descriptions  or  accounts  of  the  auoials  and 
plants  that  inhabit  them. 

4.  Description  of  lakets.    Magnitude;  under  which  is  included 
theil' ienglh,  breadth,  dircumference,  and  depth;  temperature  at. 
diffiMNmt  dtpths ;  colour ;  height  above  the  level  of  the  sea  {  cbe-» 
osteal  properties  of  their  waters;  animals  they  contain  ^  plaata  that 
grow  in  them  ;  character  of  their  scenery. 

5.  Devdriptiofi  of  springs.  Magnitude;  temperature;  height 
above  tiu!  level  of  the  sea ;  rocka  from  which  they  issue ;  their  che- 
mical and  physical  properties ;  incrustationa  found  aroutid  them } 
uses ;  pliinta  that  gtoW  in  their  vicinity. 

^.  uenersl  obserrationis  on  the  physiognomy  or  aurface  of  tha 
cte«ty^  in  relation  to  xhk  other  counties  in  Scotland. 


II.  MimralogiDat  Part. 

1.  De^rlj^oh  of  the  differ<ent  toils^  accofdiog  to  a  tiefr  method ; 
also  chemical  analyses  of  the  moire  r^maf  kable  and  eurioos  yA\^, 

2.  D^^Y^ipHob  of  bogs  and  mosses.  Their  magtiitvdt ;  height 
above  tlie  fevel  of  the  sea;  difiWent  kinds  of  peat  tiiay  oontam ; 
various  organic  remains  found  in  them ;  uses ;  draining,  &c. ;  pbmta 
that  grow  on  their  surface,  and  animals  that  live  on  and  near  them ; 
chemical  composition  and  properties  of  the  different  varieties  01 
peat. 

3.  Description  of  marl  beds.    Their  length,  breadth,  and  depth ; 


o 
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Iheir  height  above  ihe  level  of  ihe  sea;  rocks  on  which  they  rest, 
the  substances  with  which  they  are  intermixed,  and  the  alluvial 
IDalter  and  soil  which  cover  tliem ;  chemical  examination  of  the 
different  marb ;  uses,  and  mode  of  digging  and  searching  for 
them. 

4.  Description  of  the  different  rocks  of  which  the  county  is  com- 
posed, according  to  their  various  niineralogical  relations.  N.B.  This 
very  extensive  and  interesting  part  of  the  Report  will  contain  a 
variety  of  sections  illustraTing  the  inttrnal  structure  of  the  ranges 
of  mountains,  and  showing  the  rocka  of  which  they  are  composed. 

5.  Mineralogical  description  of  the  mineral  veins  and  bei^  that 
flccui  in  the  county. 

HI.  Economical  Part. 

1.  Descriptions  and  chemical  analysis  of  the  difTerent  kinds  of 
ares  found  in  the  county.  The  mode  of  mining  in  particular  spots 
depending  on  iheir  local  situation,  the  expense  of  mining  and 
qaarrying,  and  the  particular  tracts  pointed  out  where  trials  of 
peater  or  less  extent  may  he  advantageously  carried  on  by  pro- 
iprietors. 

2.  Descriptions  of  the  different  kinds  of  lime-siones  and  marbles; 
quarter  of  the  county  where  they  occur,  magnitude  of  the  beds, 
node  of  quarrying  them,  and  proposed  economical  kiln  for  burning 
the  lime-stone ;  chemical  analyses  of  the  different  lime-stones  and 
mnrhles  in  the  county,  with  the  view  of  ascertaining  their  value  in 
Sgriculture,  building,  and  statuary. 

S.  Descriptions  of  the  different  kinds  of  slate  that  occur  in  the 
county ;  places  where  tiic  best  kinds  arc  found ;  mode  to  be  fol- 
lowed in  quarrying  them ;  characters  to  be  used  for  distinguishing 
good  from  bad  slate ;  end  a  statement  of  those  symptoms  that  indi- 
cate the  presence  of  slate. 

4.  Descriptions  of  the  different  species  of  precious  stones  that 
occur  in  the  county;  places  where  found,  mode  of  searching  for 
them,  and  of  estimating  their  value. 

5.  Descriptions  of  the  different  kinds  of  building  stones  found  in 
the  county;  places  where  found ;  most  eligible  s^iots  for  quarrying 
them  ;  mode  to  be  followed  in  quarrying  them ;  and  the  kinds  of 
building  for  which  the  different  sons  are  best  calculated. 

G.  General  observations  on  the  probability  of  finding  coal  in  the 
county,  with  a  statement  of  the  best  mode  of  following  out  such 
favourable  appearances  as  may  occur. 

7>  General  observations  on  the  mineral  riches  of  the  county,  and 
a  comparison  of  its  mincraloglcal  structure  with  that  of  oth<| 
counties. 
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Article  IV. 


A  New  Cypher  proposed. 

(To  Dr.  Thomson.) 
SIR, 

To  contrire  a  cypher  which  shall  be  at  once  secure  from  detect 
tioii,  and  easy  in  its  application,  has  been  considered  a  problem  of 
lome  difficuhy;  and  if  we  may  judge  from  the  failure  of  several 
very  well  contrived  attempts,  such  a  cypher  is  still  a  desideratum.' 
One  of  considerable  difficulty  was  proposed  in  Dr.  Rees's  new 
Cyclopiedla ;  but  this  has  been  decyphered  by  Mr.  Gage.  Another 
t^pher,  contrived  with  great  ingenuity,  was  proposed  by  Prolessot 
Herman  about  the  year  17^0.  It  was  otfered  with  great  eonlidenca 
as  a  challenge  for  the  learned  of  Europe.  It  was,  however,  decy-. 
^cred  a  few  years  after  by  M.  Bequelin,  who  read  a  memoir  oti 
the  subject  to  the  Academy  of  Sciences  of  Berlin,  which  was  pulv^ 
lished  in  their  Transactions  for  the  year  1 758.  This  paper  contains 
an  explanation  of  the  law  of  the  cypher,  and  is  perhaps  the  most 
elegant  specimen  of  reasoning  on  this  subject  which  has  yet  ap- 
peared. It  might  well  be  selected  as  a  model  for  alt  future  inqurnes 
of  a  similar  nature.  The  two  cyphers  just  alluded  to  are  perhaps 
amongst  the  most  difBcult  thai  have  been  contrived;  but  notwith- 
standing their  failure,  I  will  venture  to  propose  the  annexed  as  a 
specimen  of  a  cypher  which  possesses  very  consideruble  advantages 
over  either  of  them.  In  point  of  simplicity  it  yields  to  none;  tor 
each  character  represents  a  letter ;  consequently  the  number  of 
characters  to  be  wntten  does  not  exceed  the  number  of  letters.  In 
the  former  of  the  two  cyphers  just  mentioned  each  letter  is  repre- 
sented by  two  characters;  and  in  the  latter  one  letter  is  sometimes 
denoted  by  tltc  combination  of  three  characters.  In  point  of 
security,  the  cypher  which  1  propose  will,  1  imagine,  be  found  un- 
exceptionable. It  is  constructed  purposely  with  a  view  to  defeat  all 
the  rules  of  decyphering ;  and  though  the  translation  of  this  spe- 
cimen were  to  be  given,  yet  I  am  convinced  the  cypher  would 
remain  secure.  With  respect  to  the  number  of  varieties  of  which 
this  cypher  admits,  it  is  unlimited ;  and  the  key  itself  may  be 
changed  with  equal  facility  at  every  line  ot  at  every  letter.  Com- 
bining such  advantages,  it  might  be  imagined  that  this  cypher  is 
encumbered  with  laws  which  would  render  It  too  tedious  for  prac- 
tice. This,  however,  is  by  no  means  the  case.  When  the  key  is 
known,  it  is  easy  to  interpret  it ;  and  such  is  Its  simplicity,  that  no 
written  memorandum  of  the  key  need  be  preserved ;  for  it  may  be 
written  out  at  any  lime  without  scarcely  the  least  eilbrtof  the 
memory. 

C.  B. 
^Vou  VII.  N"  I!.  II 
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Account  of  ike  Worm  with  which  the  Slickleliack  is  infested. 
By  fhomas  Lauder  Dick,  Esq.     Willi  a  Figure. 
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(To  Dr.  Thomson.) 

SIR,  fi(/Bg«,  near  Form,  ff.  B.  Nov.  IT,  IBIS. 

Ghelim,  in  his  description  of  the  gasterosteus  aculeatiis,  or  threfr 
spined  stidcleback  (Syst.  Nat,  p.  1323),  says  of  that  fish  "  vermibus 
intestinal  ibus  tanto  crebritis  infcstatus,"  And  Mr.  DoDovan,  in 
hh  splendid  work  on  British  fishes  also  remarks  with  regard  to  this 
pisterosteus  that  "  Frisch,  Pallas,  and  M.  Fabricius,  who  have 
entered  into  their  history,  observe  that  it  is  greatly  tormented  with 
worms  at  certain  seasons,  a  fact  sufficiently  obvious  to  every  common 
observer."  Although  this  circumstance  in  the  natural  nistory  of 
these  fishes  appears  thus  to  be  already  generally  well  understood, 
yet  the  following  pariiculars,  which  1  now  presume  to  offer  you, 
may  not  perhaps  be  altogether  unacceptable. 

Early  in  the  month  of  June  last  my  neighbour  and  friend  Mr. 
Brodic,  of  Brodie  (a  Gentleman  well  known  as  a  naturalist),  had 
about  50  or  fiO  of  the  three  spined  sticklebacks  brought  to  him 
alive  in  a  veisel  of  water  from  one  of  his  ponds.  Most  of  these 
little  fish  presented  the  ordinary  appearance ;  but  many  of  them 
Were  of  a  form  so  very  singular  as  to  induce  me  almost  to  hesitate 
in  pronouncing,  at  first  sight,  whether  they  were  liie  same  animal 
or  n<a.     Supposing  the  head  and  slioulders  to  have  beea  removed, 
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the  shape  of  the  remainder  of  the  fish  bore  a  strong  resemblance  to 
that  of  a  fiddle,  the  tail  of  the  gasterosteus  answering  to  the  finger* 
board  and  head  of  the  instrument*    But  the  sketch  (Plate  XLIIL 
Fig.  1)  will  afibrd  the  best  idea  of  their  figure^  as  seen  by  looking 
down  upon  them  from  above  when  swimming  about  in  the  vessel 
which  contained  them.     In  order  to  ascertain  the  cause  of  their 
tetraordinary  malconformation,  several  of  them  were  subjected  to 
immediate  dissection,  when  from  three  to,  in  some  cases,  seven  or 
eight  white  worms,  the  tcenia  solida  of  Gmelin  (vid.  p.  S079),  were 
found  in  each  individual.    Neither  roe  nor  milt  could  be  discovered 
in  any  of  these  diseased  sticklebacks ;  though  in  the  others  brought 
in  at  the  same  time,  which  were  healthy  and  properly  shaped,  and 
which  upon  dissection  were  found  free  from  t»nise,  either  the  lactes 
or  ovarium  in  complete  perfection  was  invariably  found.    In  order 
to  sidbmit  them  to  further  observation,  and  for  the  purpose  of  watch** 
ing  how  the  disease  would  terminateg^  three  of  the  fiddle-shapei 
sticklebadu  were  preserved  alive  in  a  soup-plate  full  of  water^ 
which  was  carefully  changed  every  morning.    These  fish  were  re- 
gularly supplied  with  a  number  of  live  red  worms.from  the  savcie 
pond,  about  six  or  seven-eighths  of  an  inch  in  length :  tbese  were 
the  nais  digitata  of  Gmelin  (vid.  p.  3121),  of  which  each  of  them 
ate  three  or  four  every  day.   All  this  time  they  were  perfectly  lively 
and  active,  and  were  frequently  observed  fighting  with  each  othe 
for  the  small  worms  on  which  they  fed.    About  a  fortnight  after 
they  were  pat  into  the  plate,  one  of  them  by  some  accident  sprung 
out^f  it^Qnd  in  the  rooming  was  found  dead  near  it  on  the  frame 
on  which  it  stood.     Upon  its  being  dissected,  two  tsenise  were  dis- 
covered in  it.    The  two  sticklebacks  which  remained  continued  in 
their  usual  state  of  activity  until  about  the  middle  of  October^ 
when  one  of  them  began  to  appear  indolent  and  feeble,  and  at  last^ 
towards  the  end  of  the  same  month,  was  one  morning  found  deady 
and  four  taeniae  of  the  length  of  from  an  inch  and  an  oalf  to  rather 
more  than  two  inches,  which  had  been  discharged  from  its  body, 
were  observed  in  the  plate  near  it  ^  The  third  gasterosteus  now 
b^an  to  «how  symptoms  of  divining,'  and  on  the  mcxniog  of  the 
7th  of  the  present  month  (Nov.)  it  died  in  the  same  way  as  the  last 
had  done.  Having  all  along  taken  much  interest  in  the  fiite  of  these 
fish,  Mr.  Brodie,  to  whom  I  had  accidentally  promised  a  visit  oa 
that  day,  ordered  the  plate  and  its  contents  to  be  preserved  as  it  wet 
until  I  should  see  it.    On  examining  the  dead  stickleback,  which 
was  about  an  inch  and  an  half  in  length,  I  observed  stnall  globular 
pustules  on  one  or  two  difierent  parts  of  its  body.    Three  timisi 
were  lying  in  the  plate  beside  it,  and  the  aperture  of  the  anua  waa 
so  much  enlarged  and  lacerated  as  to  leave  no  doubt  that  the  worms' 
had  forced  their  way  out  at  that  place.    The  ttenie  were  above 
two  inches  in  length  byabout  the  fourth  of  an  inch  in  breadth, 
perfectly  white,   fiat,    and  formed,   like  other  tape^worms,  of  a 
number  of  rings.    Their  shape  was  smaller  towards  the  head ;  but 
the  other  extremity  terminated  more  bluntly,  being  of  x\m 
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breadth  es  the  rest  of  the  bocly,  until  the  rings  suddenly  contracted 
to  a  point.  They  were  still  alive^  and  one  of  the  largest,  which  had 
been  left  nearest  to  the  dead  fish  at  the  time  tliey  were  examined  in 
the  morning,  had  again  before  evening  partially  insinuated  its  head 
into  the  aperture  from  whence  it  had  originally  escaped. 

Having  expressed  a  desire  to  examine  the  general  state  of  the 
sdcklebadcs  then  at  large  in  the  same  pond  from  which  the  othets 
had  b^en  taken^  a  servant  was  dispatched,  who  soon  returned  with 
several  of  theim  in  a  vessel  of  water.  On  examination,  these  were 
all  found  to  be  in  the  diseased  state,  all  of  them  presenting  the 
same  Uncouth,  fiddle-shaped,  appearance.  They  were  all  afiected 
too  in  some  degree  by  the'  same  sort  of  globular  pustules  which 
have  just  been  described  as  remarked  on  the  dead  one.  £ach  fish 
had  from  one  to  throe  or  four  of  these  pustules^  some  of  them  on 
the  body  of  the  animal  in  different  situations,  and  many  of  them 
were  noticed  on  the  fins,  and  even  on  the  delicately  webbed  extremi-* 
ties  of  these  members.  The  figure  above  referred  to  is  a  just,  though 
rude,  representation  of  one  of  the  most  tumid  of  these  fish,  and 
three  of  the  little  pustules  in  question  may  be  observed  distinctly 
marked  on  it.  Having  put  one  of  these  fish  to  death  by  decapita* 
tion,'  {  proceeded  to  dissect  it  with  a  pair  of  fine  pointed  scissars^ 
thinning  at  the  anus,  and  cutting  upwards  through  the  bony  car- 
tilage of  which  the  iTclIy  of  the  gasterosteus  is  composed.  On 
laying  open  the  cavity  of  the  abdomen,  the  teenise  were  immediately 
discoveiSed,  not  in  the  intestines,  but  immediately  beneath  the  peri- 
toneum. =  The  whole  cavity  was  so  stuffed  with  these  worms,  that 
as  the  fish  lay  on  its  back,  the  alimentary  canal  and  all  the  other 
intestines  were  completely  covered  and  hid  by  them.  The  tsenise 
appeared  to  lie  with  their  heads  towards  one  another  in  the  centre^ 
and  having  their  other  extremities  folded  or  rolled  up  in  the  ante- 
rior and  posterior  regions  of  the  cavity,  so  as  to  form  the  double 
protuberance  so  distinctly  visible  in  the  external  appearance  of  the 
fish  when  alive.  The  taeniae,  which  were  above  an  inch  in  length, 
and  four  in  number,  were  perfectly  lively  when  removed  from  their 
situation.  Ode  of  the  globular  pustules  figured  in  the  sketch  was 
now  subjected  to  minute  dissection  under  the  microscope,  whe»  it 
was  found  to  be  merely  a  diseased  sack,  formed  by  a  distension  of 
the  skin  of  the  fish,  of  the  colour  and  spots  of  which  it  partook 
according  to  its  situation  on  the  body  of  the  animal ;  having  the 
neck  which  attached  it  to  the  rest  of  the  skin  extremely  slender. 
When  opened,  it  was  found  to  contain  a  whitish  coloured,  and 
rather  viscid,  pus.  It  is  probable  that  these  pustules  were  merely 
attendant  symptoms  of  the  diseased  state  of  the  sticklebacks.' 

It  would  seem  firom  the  circumstances  just  detailed  that  as  soon 
as  the  gasterosteus  aculeatus  has  provided  for  the  continuation  of  its 

Sind,  by  depositing  or  impregnating  its  ova,   it   is   immediately 
oomed  to  a  gradual  destruction  by  the  taenia  solida,  with  which  it 
then  begins  to  be  internally  infested.     And  if  this  fact  be  esta* 
Uished^  and  tlie  connexion  between  the  time  of  spawning  and  that 
.      '         5  ' 
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of  the  commeQcem^nt  of  the  (]iseas^  shall  be  found  to  be  inva- 
riah]e5  it  will  present  one  of  the  most  curious,  amongst  the  many, 
provisions  of  nature  hitherto  noticed,  for  preventing  the  too  great 
accumulation  of  a  particular  species.  I  may  also  remark  that  the 
particular  situation  in  which  the  teenia  solida  is  found  in  the  gaste- 
rofiteus  aculeatus  may  perhaps  in  some  degree  tend  to  support  Dr. 
Chisholm's  theory  of  the  propagation  of  some  worms  hinted  at  in 
hi&  paper  on  the  malis  dracunculus,  or  Guinea  worm,  in  the  42d 
number  of  the  Edinburgh.Medical  and  Surgical  Joumsil. 

i  remain^  Sir^  your  obedient  humble  servant, 

Tbojiias  Lauder  Dick. 


Article  VI. 


Leiter  to  Dr.  IVelh  respecting  Dew^  from  Professor  Pretfost,  of 

Geneva^ 

SIR, 

I  HAVK  but  just  had  an  opportunity  of  perusing  your  letter  to  Dr. 
Thomson,  published  in  the  April  number  of  the  Annals  qfPhilo^ 
sophy  for  1815,  which  relates  entirely  to  Dr.  Young's  criticism  on 

?our  work  pn  Dew.  I  had  some- time  before  read  your  letter  in  the 
fovepber  number  of  the  same  journal  for  1815,  in  which  you 
answer  the  request  which  I  had  made  you  for  an  explanation  relative 
to  the  experiments  of  M.  Benedict  rrevost  on  the  water  deposited 
from  the  air. 

1.  da  reading  this  last  letter,  and  before  I  had  seen  the  pre- 
ceding one,  I  thought  I  saw  vei^  clearly  that  you  considered  it  as 
itiipofisible  for  water  to  be  deposited  on  the  outside  of  panes  of  glass 
when  the  external  air  b  colder  than  the  internal;  but  as  M.  Bene- 
dict Prevost  afSrms  very  positively  that  water  is  very  frequently  de- 
posited under  such  circumstances,  I  immediately  r^uested  of  this 
philosopher  his  proofs,  conceiving  myself  unconnected  with  the 
dispute^  because  it  can  be  decided  only  by  experiment,  theory 
being  unable  to  affirm  any  thing,  either  on  one  side  or  the  other. 

But  after  reding  your  letter  in  which  you  discuss  the  criticisms  of 
Dr.  T.  Young,  I  thought  I  perceived  an  agreement  between  us,  not 
only  respecting  the  facts,  but  likewise  the  explanation  of  them. 

Respecting  the  Facts. — M.  Benedict  Prevost  says  that  "  deyv  is 
pEten  deposited  on  the  outside  of  glass  panes  when  the  external  air 
is  colder  than  the  internal."  Dr.  Wells  does  not  seem  to  deny  this 
fact.  He  appears  only  to  say  ^^  that  the  body  on  which  the  dew  is 
deposited  is  colder  than  the  air  from  which  it  is  deposited,^'  ^ — aa 
Aissertion  that  may  be  reconciled  with  that  of  M.  Benedict  Prevost. 

•  In  the  letter  on  dew  in  the  Annals  of  Philosophy  for  April,  Dr.  V*  "      "otti 
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Sespfclmg  the  Exfilamtion. — I  have  said,  "  If  water  Is  depo- 
sited on  the  side  in  which  the  air  is  coldest,  it  ought  to  be  deposited 
still  more  abundantly  on  that  part  of  the  glass  which  lias  been  co- 
vered with  a  metallic  plate,  because  that  plate  acts  the  part  of  a 
screeu."  Dr,  Wells  perhaps  admits  this  explanation ;  but,  in  con- 
eequence  of  the  principle  which  he  has  discovered,  he  ought,  i  con- 
ceive, to  go  further,  and  to  say,  "  if  water  is  deposited  on  the 
external  side  of  the  glass,  we  must  conclude  that  this  side  is  colder 
than  the  air  which  touches  it.  Yet  it  receives  a  portion  of  heat  by 
conduction,  through  the  thickness  of  the  glass.  Therefore  the 
refrigerant  cause  is  suflScient  to  cool  the  external  surface  of  the 

;Iass  more  than  it  is  heated  by  conduction."     And  if  we  ask  of  Dr. 

Veils  wliat  is  this  refrigerating  cause  t  he  will  answer,  I  conceive, 
the  radiation  of  the  glass. 

I  shall  think  myself  happy  if  I  have  succeeded  in  making  my 
esplanation  agree  with  that  of  a  philosopher  who  unites  the  powers 
of  reasoning  with  the  qualities  which  distinguish  the  good  observer. 

2.  But  I  shall  carry  my  pretensions  a  little  further,  I  have  ob- 
served that  several  philosophers  of. the  first  rank  appear  partial  to  a 
system  opposite  to  that  of  emission.  They  are  disposed  to  consider 
the  action  of  caloric  (and  of  light)  as  the  result  of  undulation; 
and  some  of  them,  considering  cold  as  equally  positive  with  heal) 
admit  frigorific  rays.  My  reasons  for  being  of  a  different  opinion 
are  founded  chiefly  on  general  physics ;  for  in  other  respects  the 
phenomena  of  radiation  and  the  moveable  equilibrium  may  be  re- 
conciled to  their  coiiceptions.  This  has  some  resemblance  to  the 
dispute  about  phlogiston.  A  great  number  of  phenomena  may  be 
explained  according  to  either  system,  merely  by  a  change  of  expres- 
sion. 1  am  not,  however,  nor  ought  1  to  be,  indifferent  respecting 
the  choice.  The  emission  of  heat,  I  repeat,  appears  to  me  clearly 
indicated,  and  alone  conformable  to  the  general  principles  of 
physics.  But  we  may,  T  conceive,  admit  the  opposite  language  : 
and  if  we  do  so,  probably  the  esplanaiions  of  Dr.  Young  would 
agree  with  miae.  If  this  be  the  case  (I  cannot  decide  from  the 
short  extracts  in  the  letter  which  serves  me  as  a  guide),  nothing  fur- 
ther remains  than  to  complete  it  by  adding  the  explanation  which 
your  discovery  furnishes. 

3.  Permit  me  here  to  add  a  remark  which  supports  my  explana- 
tion. I  have  shown  (in  a  memoir  inserted  in  the  Journal  de  Phy- 
sique for  February,  1811,  vol.  Ixxii,  p.  181)  that  glass  in  all  pror 
bability  transmits  heat  in  two  ways,  immediately  and  mediately. 
The  caloric  transmitted  immediately,  like  light,  contributes  ob- 
viously to  the  evaporation  of  the  water  which  has  a  tendency  to  be 
deposited  on  the  external  surface  of  the  glass.     This  caloric  is  en- 

f.  949  of  mj  Color.  RayoDn.  ai  denyioc  that  prapaailinn,  Theie  mut  be  a  tnig. 
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Which  X  wu  not  concerned. 
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tirely  intercepted  by  the  interaal  metallic  coating.  In  consequence 
of  this  there  is  less  evaporation  from  the  external  sur&ce  of  the 
coated  glass.  This  partial  explanation  of  the  phenomena  observed 
by  M.  Benedict  Prevost  is  absolutely  independent  of  the  relations 
between  the  external  and  internal  temperature  and  that  of  the  glass 
itself. 

4.  My  remark  oo  the  efiect  of  clouds  in  preventing,  or  rather 
compensating,  the  nidiation  of  heat,  was  certamly  stated  too  hastily 
and  superficially  to  be  in  any  degree  comparable  with  tlie  fine  series. 
't>f  observations  contaioed  in  your  treatise  on  dewt  The  attentioa 
which  Dr.  Young  and  yourself  have  paid  to  it  constitute  the  whold 
of  its  value. 

I  earnestly  hope  that  the  re-tatablirfunent  of  your  health  will 
allow  you  to  continue  your  useful  labours.  I  shall  be  eager  to 
profit  by  the  new  discoveries  which  must  result  from  them ;  uniting 
in  my  sentiments  of  respect  and  esteem  for  men  who,  like  yourself 
and  Dr.  Youngs  employ  a  laborious  life  td  extend  the  sphere  of  our 
knowledge. 

Accept,  Sir,  the  espr^ion  of  these  sentiments  from 

Geneva^  iSw.  SO,  1815.  £•  PREyosT^  ProfdssoT  at  Geneva. 


ARTKi^Lfi    VII. 

Correction  of  a  Mistake  in  the  Essay  on  the  Relation  between  the 
Specific  Gravities  of  Bodies  in  their  Oaseous  State  and  the 
freights  of  their  Atoms. 

'  Thb  author  of  the  esisay  On  the  Relation  between  the  Specific 
Graiaties  of  Bodies  in  their  Gaseous  State  and  the  Weights  of  their 
Atoms  is  anxious  to  conect  an  oversight  which  infhiences  some  of 
the  numbers  in  the  Aird  table  given  in  that  essay  (vol.  vi.  p.  828); 
This  oversiriit  will  be  found  in  the  head  or  title  of  the  third  column 
in  each  table,  and  consists  in  the  statement  of  the  atcnn  of  hydrogen 
being  composed  of  t^iro  volumes  instead  of  one,  upon  which  latter 
supposition  the  tables  ere  actually  constructed,  except  in  the  in- 
stances corrected  in  the  third  taUe  as  follows,  and  in  a  sentence  in 
the  fir^  paragraph  on  p.  830,  beginning  ^<  This  table  also  exhibits/' 
&c  idiich  is  to  be  «pungedr 
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In  this  table  it  will  be  also  observed  that  the  new  determinations 
of  Gay-Lussac  respecting  the  prussic  acid,  &c.  are  inserted,  to  show 
that  they  correspond  with,  and  further  corroborate,  the  views  which 
have  been  brought  forward  in  the  essay  above  referred  to. 

There  is  an  advantage  in  considering  the  volume  of  hydrogen 
equal  to  the  at<Hn,  as  in  this  case  the  specific  gravities  of  most,  or 
perhaps  all,  elementary  substances  (hydrogen  being  1)  will  either 
exactly  coincide  with,  or  be  some  multiple  of,  the  weights  of  their 
atoms;  whereas  if  we  make  the  volume  of  oxygen  unity,  the 
weights  of  the  atoms  of  most  elementary  substances,  except  oxygen^ 
will  be  double  that  of  their  specific  gravities  with  respect  to  hydrogen. 
The  assumption  of  the  volume  of  hydrogen  being  equal  to  the  atom 
will  also  enable  us  to  find  more  readily  the  specific  gravities  of 
bodies  in  their  gaseous  state  (either  with  respect  to  hydrogen  or 
atmospheric  air),  by  means  of  Dr.  Wollaston's  logometric  scale. 

If  the  views  we  have  ventured  to  advance  be  correct,  we  may 
almost  consider  the  irpirni  iXv^  of  the  ancients  to  be  realised  in 
liydrogen ;  an  opinion,  by  the  by,  not  altogether  new.  If  we 
actually  consider  this  to  be  the  case,  and  further  consider  the  spe* 
cific  gravities  of  bodies  in  their  gaseous  state  to  represent  the 
number  of  vdumes  condensed  into  one ;  or,  in  other  words,  the 
number  of  the  absolute  weight  of  a  single  volume  of  the  first  matter 
{npuTvi  i^ri)  which  they  contain,  which  is  extremely  probable, 
multiples  in  weight  must  always  indicate  multiples  in  volume,  and 
vice  versd ;  and  the  specific  gravities,  or  absolute  weights  of  all 
bodks  in  a  gaseous  state,  must  be  multiples  of  the  specific  gravity 
or  absolute  weight  of  the  first  matter  Ojrpurri  fxi)),  because  all 
bodies  in  a  gaseous  state  which  unite  witn  one  another  unite  with 
reference  to  their  volume. 


Article  VIII. 


On  the  Marquis  de  Chalamt^s  Method  of  Fentilating  Housejl^ 

.  By  Mr.  Amot,  Surgeon. 

(To  Dr.  Thomson.) 

DEAR  SIR, 

Some  days  ago  I  went  to  examine  a  new  plan  of  warming  and 
ventilating  houses  exemplified  at  No.  1,  Rus&el-place,  Fitzroy- 
square,  in  the  house  of  the  inventor.  My  first  impression  on  en- 
tering it,  and  beginning  to  consider  the  subject,  was  a  feeling  of 
surprise  at  its  never  having  occurred  to  me  before  to  inquire  atten- 
tively whether  objects  of  such  importance  are  or  are  not  completely 
.fulfilled  in  our  present  habitations :  but  m^  surprise  was  much  in- 
creased when  a  slight  review  of  the  subject  convinced  mr 
must  have  been  hitherto  almost  totally  neglected  by  men  o 
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On  reflection  it  will  be  evideot  to  all  tliat  our  present  houses  have 
but  a  small  degree  either  of  ihe  comfon  or  balubrity  of  which  they 
are  easily  capabic.  Id  a  country  like  ours,  where  so  many  powerful 
isiods  are  familiar  with  the  principles  of  mechaoical  and  chemical 
philosophy,  daily  investigating  and  daily  applying  them,  it  is  sin- 
gular that  up  to  the  present  time  this  intellectual  energy  should  sot 
have  beeti  directed  to  the  improvement  of  wUat  is  so  immediately 
important  to  every  one  of  us. 

,  Our  houses,  to  be  perfect,  should  enable  us  to  maintain  in  them 
at  ali  seasons  that  mild  or  summer  warmth  which  agrees  with  ui, 
and  we  should  breathe  the  air  in  them  as  pure  as  it  is  on  the  moun- 
tain top.  Contrary  to  all  this,  however,  we  6nd,  first,  as  to  heat- 
ing, that  instead  of  the  whole  house  being  habitable  in  winter,  aa 
we  would  desire,  there  are  only  two  or  three  rooms  so,  those,  viz. 
in  which  fiies  are  kept ;  and  in  them  all  that  is  comfortably  warm 
is  but  a  ring  of  space  round  the  (ire,  beyond  which  it  is  too  cold, 
and  nearer  than  which  it  is  too  hot.  Moreover,  even  in  this  lavoured 
ring,  in  place  of  the  equable  heat  which  our  constitution  naturally 
demandi,  we  find  a  thermometer  on  the  side  of  the  body  next  the 
tire,  standing  many  degrees  higher  than  on  the  other,  and  a  chlllit)^ 
current  of  air  constantly  tending  towards  the  hre.  In  producing 
these  miserable  effects,  too,  we  err  so  much  against  proper  economy 
that,  instead  of  applying  the  whole  of  the  heat  evolved  ii]  ilie  com- 
bustion of  our  fuel  to  tlie  purpose  for  which  it  is  wanted  and  in- 
tended, we  allow  thre'-fourths  of  it  to  ascend  the  chimney  with  the 
smoke,  and  to  escape  perfectly  useless.  As  to  the  other  object  men- 
tioned, the  purity  of  the  air  or  ventilation — as  our  houses  are  now 
constructed,  the  only  outlet  by  which  noxious  exhalation  from  our 
lungs,  &c.  &c.  can  escape,  is  a  chimney  which  opens  near  the  floor 
of  each  apartment ;  and  yet  all  know  tliat  the  hot  air  from  our 
lungs,  &c.  immediately  rises  to  the  ceiling.  It  must  descend  again 
from  thence,  when  cooled,  to  reach  the  chimney ;  but  it  is  evident 
that  in  so  doing  it  must  be  again  partially  iohaled,  and  will  be  ^ain 
sent  aloft  doubly  pernicious  still  to  descend. 

There  are  doubtless  many  persons  in  England  to  whom  if  such 
a  statement  had  been  made,  they  would  readily  have  found  the 
remedy;  but,  like  many  other  simple  applications  of  known  prin- 
ciples, notwithstanding  its  universal  importance,  and  probable 
future  universal  adoption,  it  has  come  later  than  might  have  been 
expected.  The  proposer  of  the  new  plans  has  first  viewed  the  sub- 
ject in  the  neoessary  Hght,  and  he  seems  to  have  succeeded  well  ia 
his  attempt  at  correction.  The  following  a  an  outline  of  the 
plans. 

1.  As  to  Heating. — Instead  of  allowing  the  hot  smoke  of  a  fire 
to  escape  useless,  as  is  now  done,  it  is  made  in  ascending  to  pass 
through  certain  pieces  of  apparatus  called  warmers,  placed  in  diffe- 
rent parts  of  the  house,  to  which  it  parts  with  its  heat ;  and  thes^ 
by  becoming  warm  themBelves,  heat  the  air  surrounding  them  in 
(M  aiiartmeius,  as  a  hot  iron  oi  stone  heats  water  into  which  it  b 


181&]  Method  of  FerUildin^  Houses,  US 

tbrown.  This  abstraction  of  the  heat  from  the  smoke  is  effected  la 
a  variety  of  ways,  but  generallf  by  a  warmer  placed  id  the  fireplace 
of  each  room  over  that  in  which  the  fire  b  lighted.  The  hcatin^f 
may  be  carried  to  any  extent,  and  is  regulated  by  the  turning  of  a 
cock  or  valve  which  governs  the  admission  of  the  smoke  into  the 
apparatus.  In  addition  to  this  saving,  the  inventor  also  produces 
more'  heat  from  a  given  quantity  of  fiiel,  for  his  stove  is  so  con- 
trived as  to  bum  the  smdce,  that  is,  a  large  quantity  of  carbon* 
aceous  matter  which  usually  rises  with  it,  and  much  inflammable 
air  which  usually^  escapes  unseen. 

2.  As  to  Ventitation. — The  vitiated  air  rising  from  the  lungs,  or 
finom  candles,  lamps,  &c.  in  the  room,  immediately  passes  away 
through  a  circular  opening  in  the  ceiling,  from  which  a  pipe  con- 
veys it  to  a  large  common  tube  in  the  staircase,  and  thb  last  risei 
through  the  roof  like  a  chimney,  and  is  crowned  by  a  ventilator. 
Through  it  the  air  from  the  upper  part  of  every  room  in  the  house 
is  constantly  passing  away,  and  mixing  with  the  atmospheric  ocea^ 
ibove,  ensuring  thus  the  absolute  purity  of  what  remains. 

The  advantages  of  these  plans  over  common  methods  may  be 
most  conveniently  enumerated  as  follows : — 

i.  fVith  a  View  to  Economy. — One  fire  answers  the  purpose  of 
several^  with  a  saving  of  fuel  proportionate.  There  is  not  the 
trouble  of  lighting  and  attending  to  many  fires,  and  of  cleaning  the 
stoves  and  fire-irons ;  so  that  in  many  houses  a  servant  might  be 
spared.  In  many  houses  fires  are  required  to  be  lighted  from  time 
to  time  in  every  apartment  to  remove  dampness,  and  this  during 
summer  as  well  as  in  the  winter;  and  it  is  not  uncommon  even  for 
ikmilies  to  submit  to  the  inconvenience  of  migrating  from  room  to 
room  on  this  account,  while  the  purpose  is  immediately  answered 
in  the  new  plan,  by  directing  the  kitchen  smoke  through  the  warm- 
ing apparatus  of  any  particular  room.  The  original  expense  is 
little  more  than  that  of  setting  common  stoves. 

2.  The  danger  of  fires  in  houses  is  necessarily  much  diminished 
by  it. 

S.  There  never  can  be  smoke  in  a  bouse  so  warmed,  nor  the 
consequent  expense  of  renewing  so  often  the  papering  and  painting 
on  account  of  if. 

4.  If  elegance  be  studied^  the  new  plan  is  susceptible  of  ins  much 
embellishment  as  the  old.  As  we  have  been  universally  accustomed 
in  this  country  to  see  the  fire  which  warms  us,  and  to  account  k 
company  in  the  nights  of  winter ;  for  those  who  might  be  unwilling 
to  relinquish  this  enjoyment  in  their  sitting  rooms  at  least,  the  in-* 
ventor  has  planned  some  elegant  specimens  of  a  combination  of  the 
stove  and  warmer.  These  possess  neariy  the  full  advantage  of  the 
new  plan  with  what  is  very  pleasing  to  many  of  the  old. 

5.  Temperatttre  or  Climate. — In  every  part  of  a  house  so  fitted 
up  the  impression  must  always  be  that  it  is  summer.  A  delightful 
uniform  warmth  is  felt  on  all  sides,  quite  distinct''  ?  partial 
and  unequal  heat  of  a  fire.    There  t-iin  be  no  pen  Irao^s 
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of  air,  damps  in  bed-rooms,  chilis  on  coming  into  the  staircase,  or 
ou  moving  from  one  room  lo  another ;  and  tlicse  are  the  causes  of 
half  the  winter  diseases  of  our  climute.  An  iuvnlid  in  a  house  su 
warmed  and  ventilated  need  scarcely  regret  the  climate  of  Lisbon  or 
Madeira. 

The  new  apparatus  shuts  up  the  chimney  altogether,  except  the 
little  tube  of  the  stove  where  a  stove  is  used.  The  importance  of 
this  effect  in  securing  uniformity  of  temperature  may  need  applana- 
tion to  some,  lu  our  ordinary  chimney  there  passes  up  not  only 
the  air  whicli  has  fed  the  fire,  and  has  been  heated  by  it,  but  a  much 
laxger  quantity  which  enters  it  between  the  bottom  of  the  mantle- 
piece  and  the  fire.  It  is  this  last  abstraction  which  produces  the 
powerful  and  dangerous  draughts  which  we  always  feel  tending 
towards  the  fireplace,  and  which  causes  the  sudden  fall  of  tempera- 
ture in  a  room  when  the  door  is  left  open  for  a  minute.  There 
passes  off  too,  unfortunately,  only  the  lower  siiatum  of  air  into 
which  the  chimney  opens,  while  the  heated  air  above  remains  un- 
touched. A  common  chimney,  therefore,  in  addition  to  the  great 
draught  produced  by  it,  must  necessarily  maintain  a  heated  and  im- 
puie  atmosphercabove  thcleveiof  the  mantlepiece,  surrounding  the 
heads  ot  the  coiiipaiiy,  and  being  breathed  by  them ;  and  below,  a 
stratum  of  cold  air  moving  towards  the  fire,  pure  indeed,  but  an- 
swering only  the  purpose  of  chilling  diingerously  our  feet  and  aetlier 
bodies  which  are  immersed  in  it. 

6.  Tke  Purity  of  Ihe  Air. — Man's  existence  depends  imme- 
diately upon  the  agency  of  the  air,  of  which  iie  consumes  in  breath- 
ing the  vital  principle.  Deprive  him  of  air  but  for  a  minutej  and 
he  becomes  senseless,  and  dies.  Confine  him  to  a  small  quantity 
without  change,  and  the  same  effect  as  certainly  follows.  Change 
the  air  in  any  known  way,  or  his  body  in  its  disposition  to  be  aftected 
by  it,  and  tlie  most  striking  results  follow.  With  all  this  before  us, 
it  is  singular  that  many  of  the  certain  consequences  of  breathing 
vitiated  air  should  so  long  have  been  attributed  rather  to  other  causes 
than  to  the  real  one.  While  we  see  gaol,  ship,  aud  hospital,  fevers, 
arising  as  necessary  consequences  where  many  persons  breathe  toge- 
ther in  confined  places,  we  have  often  attributed  to  want  of  esercise 
only  the  consumptions,  debility,  paleness,  and  premature  death,  of 
persons  erf  sedentary  habits  or  employments.  Persons  who  are 
much  abroad  in  the  open  air,  and  those  who  are  not,  may  in  all 
cases  by  tlieir  appearance  be  very  easily  distinguished  from  each 
other ;  and  it  is  only  among  the  former  that  we  meet  with  longevity 
and  vigorous  liealtli.  By  tlie  plan  of  ventilation  now  propased,  it 
is  evident  that  the  air  in  a  small  study  or  bed-room  can  never  cease 
to  be  as  pure  as  under  the  open  sky. 

The  proposer  of  these  improvements,  the  Marquis  de  Ciiabannes, 
has  received  a  patent,  which  ensures  him  some  advantage  from  their 
adoption.  His  name  will  suggest  a  reflection,  which  has  already 
often  been  made,  tliat  England  has  not  only  the  honour  of  making 
1^  most  important  discoveries  herself,  but  it  is  to  her  also  that  in? 
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ventive  genius  of  other  nations  often  comes  to  receive  itj  reward. 
This  Gentleman  found  refuge  here  with  a  numerous  and  infanf 
family  from  the  storms  of  the  Revolution,  I  understand  that  his 
own  estimable  character,  and  his  very  interesting  family,  have  pro- 
cured for  him  here  the  attachment  of  many  of  our  countrymen  j 
and  he  clings  to  their  friendship,  and  to  English  security,  in  pre- 
fi;rence  to  any  thing  wliich  Iiia  former  country  now  offers.  If,  be- 
sides informing  the  public  on  a  subject  very  important  to  it,  I  by 
this  little  account  also  render  a  service  to  such  a  man,  it  will  be  ah 
additional  pleasure  to  me. 

In  considering  the  progressive  improvements  which  men  have 
made,  and  which  at  the  present  day  ihey  are  making  more  rapidly 
than  ever,  in  the  arts  of  life,  it  is  impossible  not  to  be  forcibly  struck 
by  the  contrast  which  occasionally  appears  between  early  attempt! 
and  subsequent  perfection.  With  regard  to  the  subject  of  the  pre- 
sent papuT,  for  instance ;  man,  without  shelter  and  protection,  re- 
quires for  his  comfortable  existence  the  warmth  of  countries  on 
which  the  sun  darts  nearly  perpendicular  rays,  sttll  by  progressive 
art  he  has  contrived  to  make  even  the  regions  of  the  frozen  poh! 
afford  him  almost  every  enjoyment  of  which  his  existence  is  capable; 
It  was  near  the  equator  that  Omnipotent  Benevolence  placed  the 
first  inhabitants  of  the  earth,  when  new-bom  reason  had  not  yet 
learned  to  mould  obedient  nature  to  its  purposei ;  but  ai  the  race 
multiplied  and  spread,  shelter  was  to  be  sought  against  the  chilling 
blasts  which  were  now  found  threatening  death  to  the  tender  organ- 
izations of  warmer  climes.  Here  man  built  his  cabin,  and  shut 
out  the  storm ;  he  lig'hted  his  fire,  and  the  noise  of  the  elements 
without  made  him  but  feel  more  sensibly  his  comfort  and  security 
irithit).  His  means  are  now  so  complete,  that  he  produces  at  will 
tfae  climate  which  pleases  him,  in  whatever  part  of  the  world  he  be 
placed ;  and  thus  while  all  other  animals,  unless  protected  by  hini, 
flinst  perish  when  removed  from  the  zone  in  which  they  first  ap- 
VfeUed,  he,  the  lord  of  all,  has  made  the  whole  earth  his  comfort- 
able home,  and  its  varieties  of  climate  but  minister  to  his  pleasures. 
I  am,  dear  Sir,  yours,  &c. 

Braasmfk-tqHmi,  D,-e.   18,  1815.  A.    AttNOTT. 


Article   IX. 

iitt  Lighting  Coal  Mines.        With  a  Plate, 

tUc.  9,  T8IS. 

PtrcBDl  qui  Hule  noi  nostra  invcnluDl. 

Tbb  accompanying  figure  (PI.  XLIII,  Fig.  2)  of  an  air-tight  lalitem 

'Id  be  used  Jn  coal-mines  is  in  principle  and  form  unquestionably  of 

wy  own  original  conceirtion,  invention,  and  constracttoj^fflnny 

Uodlhs  ago.     Upon  the  production  of  Sir  H.  Davy's  lanU|MKip 
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tkelclieJ,  a  copy  taken,  and,  together  with  the  following  ohserva- 
tlons,  awaited  the  judgment  of  the  public  upon  that  inveation,  as 
it  might  be  declared  or  expressed  io  one  or  other  of  our  two  philo> 
sophical  journals.  In  No.  36  of  Thomson's  Anjials  for  Dec.  i815, 
a  lantern  constructed  by  Dr.  Murray,  of  Edlnburgii,  upon  the 
same  principle  as  tliis,  of  supplying  itself  with  air  from  the  bottom 
of  the  mine,  is  announced  as  having  been  exhibited  and  put  in  i 
course  of  trial.  Although  before  the  1st  of  December,  therefore, 
I  had  never  lieard  of,  and  have  as  yet  never  seen,  any  representatioD 
of  Dr.  M.'s  lantern,  yet  to  him,  repeating  withont  any  malignity  of 
imprecation,  the  prefaced  motto,  amended  from  the  adage  "  pereant 
qui  ante  uos  nostra  ffiicefmf,"  I  resign  the  honour  of  prior  disco* 
very,  and,  which  is  of  moie  importance,  of  future  practical  appli- 
cation. 

The  figure  of  the  lantern  shows  its  use.  It  receives  the  luppty  of 
air  with  which  It  burns  exclusively  from  the  bottom  of  the  pit, 
through  the  flexible  tube  of  leather,  covering  a  spiral  wire,  and 
Terminated  by  the  perforated  globe  of  metal  at  its  lower  extremity, 
which  may  drag  along  the  ground,  whilst  the  miner  carriei  the 
lantern,  or  lie  stationary  upon  it,  when  the  light  is  stationary.  This 
ioventlon  was  suggested  by  the  following  observations,  which  may 
not  be  undeserving  of  notice,  although  the  lantern  of  Dr.  M.  pre- 
cede in  existence,  and  be  preferred  in  use. 

Coal-mines  are  infested  with  two  sorts  of  noxious  airs,  diSering 
essentially  from  each  other  in  all  tlieir  properties.  The  one,  called 
by  the  miners  the  choak-damp,  the  azote  and  carbonic  acid  gases  of 
chemical  philosophy,  is  heavier  than  atmospheric  air;  the  other, 
called  fire-damp  by  tlie  miners,  the  carbureted  hydrogen  gas  of 
chemists,  Is  lighter  than  atmospheric  air.  Of  course  the  placet 
occupied  by  each  are  the  bottom  and  the  top,  the  Hoon  and  roots, 
of  mines.  Of  these  gases  the  former  liecome  less  and  less  noxious 
in  proportion  to  their  commixture  with  atmospheric  air;  the  latter 
more  and  more  dangerous,  and  liable  to  explosion,  in  proportion  to 
file  same  commixture,  in  quantities  limited  to  six  parts  and  12 
parts  of  atmospheric  air,  No  commixture  of  these  different  noxious 
gases  will  explode. 

These  various  properlies  of  ihfse  gases  indicate  the  modes  to  be 
pursued  to  dischaigc  them  from  mines,  and  to  destroy  tlieir  noxious 
<]ualities.  The  light  air  can  be,  and  is,  fired  with  safety,  and  con- 
lumed  as  It  issues  from  the  crevices  of  ihe  mine  before  it  mixes 
itself  with  the  atmospheric  air  in  proportions  cajmble  of  exploding. 
But  beyond  all  question  the  best  and  most  direct  mode  of  getting 
rid  of  it  is  to  conduct  it  with  as  little  agitation  as  possible,  and  mix- 
ture with  the  air  of  the  mine,  along  the  roofs  of  the  mine  or  clianneta 
of  init-rseciion  cut  therein,  to  which  in  the  original  workings  of 
the  mine,  and  at  all  limes  afterwards,  a  due  degree  of  inclination 
ihould  be  given  for  llie  purpose,  to  conduct  it  to  up-air  shafts,  at 
which  it  would  regularly  and  safely  be  discharged.  Wherever  ibe 
werkings  of  the  mine  by  irregularity  of  rise  or  elevation  of  roof- 
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should  render  it  ioipossibie  to  farm  these  channels  of  connexion  - 
witli  established  air  shafts,  a  new  air  shaft  should  be  formed  to  com-i 
mand  the  upward  air-drainage  of  tlie  new  workings.  Might  not 
thb  be  effected,  and  the  number  of  up-air  shafts  be  considerab)]' 
increased  without  exceptionally  deforming  the  upper  surface  of  th* 
•oil,  by  ascertaining  above  by  trigooomeirical  calculation  ilie  point 
from  which  descending  a  new  sliaft  might  be  established ;  and  might 
not  such  shafts  be  formed  by  an  improved  process  in  boring  and 
letting  down  iron  pipes  to  preserve  and  to  keep  open  the  shaft? 
If,  in  boring,  any  considerable  quantity  of  water  should  be  pierced, 
more  than  can  easily  be  disposed  of  (the  great  objection  (o  air 
shafts),  as  the  boring  would  be  from  the  lop  of  the  surface,  no 
harm  would  ensue,  and  the  boring  on  that  point  miglit  btf  abaa- 
doned. 

The  heavy,  or  azotic  itnd  carbonic  acid  gases,  can  only  he  ren- 
dered innoxious  by  ventilation  and  mixture  with  atmospheric  air 
introduced  from  above  by  currents  established  by  mechanical  meani 
through  shafts  and  channels  passing  to  the  very  bottom  of  the  min^   i 
or  by  giving  directions  to  the  currents  produced  by  various  causef   I 
within  the  mine  itself. 

These  mechanical  means  of  discharge  are  applicable  to  these  ' 
gases  as  noxious  to  human  life  generally,  and  undoubtedly  they  ar4' 
the  great  and  direct  means  to  be  resorted  to  for  these  purposes. 
The  insufficiency  of  these  means  always  to  discharge  the  light  gaS( 
its  explosibility,  the  necessity  of  using  tires  to  give  light  in  the  dark 
abysses  of  the  earth,  and  the  difficulty  of  ascertaining  when  and  ' 
where  the  dangerous  accumulations  thereof  exist,  hare  rendered  it 
a   desirable  thing  to  discover,  if  possible,  any  mechanical  con- 
trivance by  which  the  benefit  of  light  may  be  obtained  without  thA"  1 
danger  of  fire. 

Two  of  the  plans  recommended  for  the  purpose  will  be  consi-t 
deied:  that  which  in  times  past  has  been  invented,  and  conllnuei' 
to  be  DOW  used,  of  obtaining  light  by  the  collision  of  flint  and 
steel ;  and  that  which  in  the  present  day  has  been  proposed  hy  Sir 
■  Humphry  Davy,  and  is  now  before  the  public,  of  a  closed  tantcmi 
thepassage  of  air  through  which  is  duly  regulated. 

The  use  of  fiint  and  steel  does  not  seem  to  be  sufficiently  under- 
stood in  its  principles.  That  it  is  not  secure  against  explosions  is. 
admitted;  and  1  am  inclined  to  think  that  the  dependanee  uponl- 
and  safety  expected  from,  its  use,  is  in  a  great  mcnsure  illu! 
Whenever  tt  has  produced  explosion,  it  is  not  doubted  that  th), 
flame  of  a  taper  would  have  produced  it.  Would  the  flame  of  j 
taper  produce  it  where  the  collision  does  not  ?  1  am  inclined  td'"' 
tlnnk  that  the  light  in  fire,  for  such  it  is,  produced  by  these  colli- 
siorts,  fails  to  iire  air  not  explodible,  and  fails  not  to  6re  explodible 
air. 

-If  the  collision  of  flint  and  steel  be  made  in  vacuntA  the  points  O 
contact,  and  thereonly,  light  is  exhibited;  when  the  collision  is 


^^Mtmosp! 


lospherie  air,  the  abraded  portions  of  steel  fly  off  in  a  high  si 
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of  lempcratwrc,  produced  by  the  contact,  and  absorbing  oxygen 
from  the  air,  suiter  com  busiton,  and  an  exaltation  of  temperature  even 
to  white  heat.  If,  therefore,  the  collision  be  made  in  atmospheric  air, 
combustion  of  the  steel  takes  place.  If  in  pure  liydrogen  gas  neither 
combustion  of  tiie  steel,  nor  explosion  of  the  gas,  takes  place,  for 
want  of  a  due  commixture  of  oitygen.  If  the  collision  be  made  in 
a  due  mixture  of  oxygen  and  hydrogen  gases,  will  not  both  combus- 
uon  of  the  steel  first,  and  consequent  explosion  of  the  gas,  be  pro- 
duced f  Perfect  safety  is  not,  therefore,  to  be  expected  from  the 
use  of  these  instruments,  but  this  developement  of  the  dunger  in 
its  principles  leads  to  this  practical  Improvement  in  the  machine. 
The  ct^nce  of  danger  may  be  diminished  by  a  construction  that 
shall  Object  the  steel  only  to  close  contact  without  any  separation 
of  parts,  leaving  alt  abrasions  to  be  of  the  parts  of  flint  which  are 
incapable  of  further  exaltation  of  temperature. 

Sir  H.Davy's  lantern  diminisliing  the  supply  of  atmospheric  a!r  by 
adjustment  of  the  apertures  through  which  alone  it  enters  and  passes 
out,  diminishes  the  flame.  Admit  hydrogen  gas  pure  or  not  sufKcieatly 
mixed  with  atmospheric  air,  to  explode ;  the  pure  gas  will  burn  with- 
out explosion,  as  it  does  in  the  lamps  of  the  metropolis,  and  goes  out) 
as  it  would  in  those  lamps  if  the  supply  of  fresh  air  were  excluded 
from  all  other  entrance,  and  by  the  gus  itself  where  it  enters.  A 
non-explodible  mixtureof  gases  burns  in  the  lantern,  as  it  does  at 
the  taper  of  the  miner,  who,  when  he  sees  the  fiame  capped  with  a 
surrounding  flame,  knows  his  danger,  gently  depresses  bis  candls 
into  a  lower  stratum  of  air,  and  retires.  The  lantern  does  nothing 
for  him  which  his  own  observation  of  his  candle  does  not;  and  tf 
the  fiame  of  the  lamp  will  thus  fire  this  non-explodible  mixture  of 
the  gases,  what  is  there  to  prevent  the  inflammation  and  explosion 
of  eiiplodible  mixtures,  and  the  communication  of  the  flame  through 
the  api;rtures  of  the  lantern  with  that  body  of  mixed  gases  which  is 
external  and  adjacent  ?  The  lantern,  therefore,  will  not  explode 
uon-explodil}le  gases,  and  will  not  fail  to  explode  explodiblc  gases. 

Various  other  considerations  present  themselves  in  opposition  to 
the  use  of  this  lantern.  The  flame,  it  is  supposed,  renders,  as  it 
burns,  the  air  in  the  lantern  less  fit  for  combustion,  by  portions  of 
azote  and  carbonic  acid  gases  which  mix  therewith.  If  in  the  first 
minute  a  given  portion  of  these  airs  be  mixed  with  the  air  in  the 
lantern  ;  in  the  second  minute,  another ;  and  in  the  third,  and  other 
succeeding  minutes,  successive  rateable  portions;  the  power  of 
combustion  must  end,  and  the  flame  be  gradually  extinguished. 
This  diflicully  can  only  be  surmounted  by  an  adjustment  of  aper- 
tures, which  supposes  or  renders  this  successive  deoxygenalion  sub- 
ject to  certain  limits  of  existence  ?  If  from  this  supposed  period 
we  reason  back,  will  not  the  agency  of  the  same  causes  which  at 
any  time  prevent,  always  prevent,  any  deoxygenalion,  even  at  the 
commencement  of  the  inflammation;  and  does  not  all  this  prove 
that  the  reduced  state  of  the  flame  observed  in  the  lantern  depends 
upon  some  other  cause  rather  than  the  quaUty  of  the  air  ?  . 
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If  the  reduced  state  of  the  flame  depends,  as  is  suppcMed,  vtpon 
the  quality  of  the  air;  and  if -in  atmospheric  air  the  adjustment  of 
apertures  be  such  as  to  prevent  the  spontaneous  extinction  of  the 
flame  therein,  other  and  various  adjustments,  will  be  required  for 
the  various  mixtures  entering  the  lantern  of  atmospheric  air  and 
carbureted  hydrogen  gas^  to  prevent  the  successive  extinctions  of 
the  light  in  the  absence  of  all  danger ;  and  will  not  this  require  a 
re-opening  of  the  lantern  to  variously  mixed  airs,  that  will  abate 
and  reduce  again  the  safety  of  the  miner  to  open  lamps? 

As  the  success  of  this  invention  is  stated  to  depend  primarily  upon 
commixture  with  the  supposed  foul  air  within  the  lantern  of  enter- 
ing explodible  gases  before  they  reach  the  flame,  tliis  may  best  be 
efiected  by  many  small  holes  in  the  floor  of  the  lamp  at  gfeatest 
distances  from  the  flame.  But  is  the  air  within  the  lantern  which  is 
said  to  reduce  the  flame,  and  which  is  considered  ca^mble  by  com- 
mixture of  preventing  explosions,  as  foul  in  fact  as  it  is  supposed  to 
be }  No  azote  or  carbonic  acid  gas  from  the  combustion  of  the 
lamp  can  remain  or  will  be  found  within  the  lantern.  Their  spe- 
cific gravities  in  their  heated  stale  at  the  moment  of  combustion 
must  be  considerably  less  than  that  of  atmospheric  air,  and  there- 
fore they  will  first  rise  through  the  chimney,  and  will  rise  urged 
upwards  in  a  current  that  would  carry  them  out  of  the  lantern,  even 
if  heavier  than  atmospheric  air.  The  reduction  of  the  flame  in  the 
lantern,  which  is  attributed  to,  and  is  supposed  to  be,  evidence  of 
quality,  is  in  fact  owing  f5  the  smaller  quantity  of  air  which  has 
aeceas  to  the  flame  in  a  current  whose  rapidity  is  diminished  by  the 
delayed  escape,  through  the  diminished  chimney,  of  the  heated 
azote  and  carbonic  acid  gases.  The  escape  of  these  airs  is  retarded, 
not  prevented  ;  they  must  go  before  any  other  air.  By  their  re- 
tardation, the  current  of  air  which  supplies  the  flame  is  retarded, 
and  the  flame  diminished  in  consequence  of  this  diminished  supply, 
but  none  of  the  azote  or  carbonic  acid  gases  will  remain  to  mix  with 
the  air  in  the  lantern,  to  aflect  the  flame,  or  to  prevent  explosions, 
as  is  supposed.  And  if  explosion  takes  place  within  the  lantern, 
will  small  or  large  holes  in  themselves,  or  elongated  into  tubes, 
prevent  explosions  of  the  gases  from  passing  in  train  through  them, 
and  communicating  with  the  external  explodible  mixtures  from 
which  they  proceed  ?  This  cannot  be  conceived  of  any  explodible 
mixture  continued  through  channels  of  uninterrupted  communica- 
tion of  any  dimensions.  Yet  is  this  suggested,  and  explosions  are 
said  to  be  *^  incapable  of  passing  through  small  glass  or  metallic 
air  tubes."  In  the  Annals  of  Philosoph?/  this  possible  danger 
through  the  apertures  is  suggested.  In  the  Philosophical  Magazine 
for  the  first  time  air  tubes  of  supply  were  contemplated.  The  ex- 
periment should  be  made.  It  would  seem  that  a  discbarge  in  train 
IS  to  be  expected  through  tubes  of  all  lengths  and  dimensions, 
from  the  touch-hole  of  a  fusil  to  all  greater  lengths  and  bores. 

Contrary,  therefore,  to  what  has  been  reasoned  i  ifj^  thh 

lantern,  the  flame  is  not  primarily  reduced  by  chart  ftlity  in 
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the  air,  but  principally  by  change  of  quantity,  from  the  diminished 
supply  of  the  reurded  current.  Theflaiiie  is  exiiiiguiitlied  principaUy 
in  cousequence  of  atmospheric  air  being  excluded  f(om  all  access  tu 
it,  by  the  entering  gases.  The  flame  is  not  extinguished  until  the 
gaicE  arrive  at  and  are  tired  by  it ;  and  if  they  Ik:  explodible,  they 
will  explode,  and  commuDiuate  wiili  the  gases  tvitliwit. 

The  only  remaining  plun  indicated  is  tliat  conformably  to  whioh 
1 1^  accompanying  lantern  has  been  constructed,  to  exclude  all  com- 
r  munication  of  the  flame  from  the  air  within  which  the  lantero  H 
l«ced,  and  to  derive  its  sujtply  of  air  from  the  floor  of  the  mine, 
jom  that  stratum  into  which  the  alanued  miner  depresws  his  taper, 
I  lithich  if  it  be  of  azote  and  carbonic  acid  gases,  or  choak-damp, 
L  JviU  only  extinguish  his  light,  and  only  in  the  laitt  supposeahle  ex- 
L^mity  of  a  mine  filled  lo  the  bottom  with  hre-diimp,  will  produce 
r^plosions,  could  any  person  be  supposed  capable  of  existing  in 
l«9Cb  a  mixture  of  carbureted  hydrogen  gas,  or  of  persisting  to  ad- 
IfUDce  into  it,  notwithstanding  the  various  other  notices  he  would 
P  4f|Pe  received  of  his  danger. 

I  H-  This  evil  results  from  the  consideration  of  these  expedients.  Up- 
I  j)ir  shafts  are  neglected,  and  a  due  course  of  mining,  whilst;  ihe 
f  Cpsult  is  awaited  of  contrivances  which,  after  all,  can  only;  be 
'  j^uxiliary  to  those,  and  are  injurious,  as  they  (end  to  supersede  their 
I  ^ise,  and  prevent  their  establishment.  In  the  west  1  understand 
^Jiat  collieries  are  opened  and  conducted  upon  principles  which  dis- 
I  ^^rge  all  accumulations  of  light  gas  by  upward  drainage,  and  pre- 
■jr^at  all  descent  of  waters  below  their  drainage  level  from  the  surface 
[  ifrf  the  earth.  Conformably  to  these  principles,  as  far  as  may  be, 
L  Me  mines  in  the  north  i^hould  be  improved,  opened,  and  condueb 
I  f^  bJI  their  future  workings. 


Article  X. 

^«  Essay  on  the  Shapes,  Dimensions,  and  Positions  of  the  Spaces 
in  the  Earlh  which  are  called  Rents,  and  the  Arranscment  of  the 
Matter  in  them :  with  the  Definition  and  Cause  of^tralificalian, 
Hiy  Mr.  John  B.  Longmire.  ^ 

^QJjq  (Conclvdai  ftan  vol.  vi.  p.  Hi.)  '  ]'    ^H 

On  the  Cinise  of  Formatiom'.  "!^B 

p  .  *"  I  HAi'E  already  gone  through,  in  a  brief  way,  those  parts  of  my 
1  TJdvertisemeiit  which  relates  to  internal  and  surlace  rents,  and  to 
I  ^tmtifieation  ;  and  I  have  now  only  to  show  that  tiie  phenomenon 
^  of  formations  is  an  "  effect  of  the  unequal  contraction  of  the 
I  ^rth's  matter." 

I  ^r  Id  this  esf^y  I  will  adopt  an  arraugement,  as  consiftent  as  I  am 
l&Ae  to  make  it,  with  the  manner  in  which  I  conceive  the  visible 


^»«a^ 
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part  of  the  earth  has  been  fornieti.  I  shall  not  bring  fonvsrd  all; 
tiic  observutions  necessHry  in  a  complate  system,  but  only  such  «i 
are  most  intimatf  ly  connected  with  the  propoiitian  under  considera- 
tion ;  and  I  shall  in  generul,  and  as  much  as  1  can,  confine  myself 
toQew  data;  observing,  in  the  mean  time,  that  all  the  old  and  well 
establislied  facts  fall  in  with  these  data  in  such  a  way  as  to  li^ad  Ki 
near  as  possible  to  a  true  theory- 
Some  geologists  arrange  all  the  known  matter  of  tlie  earth  undeir 
the  classes  primitive  and  secondary;  others  make  the  divisions  pri^ 
mary  and  secondary;  and  othera  divide  into  primitive,  transition,  and 
floelz.  None  of  these  classifications  is  sufficiently  correct.  The 
term  primitive  proltably  originated  from  the  idea  that  the  matter  sd 
called  is  in  its  original  solid  state ;  and  if  this  word  were  not  appli- 
cable 10  matter  arranged  in  the  other  classes,  and  had  no  reference, 
in  contradistinction,  to  ihe  term  secondary,  it  would  certainly  in 
this  sense  be  applied  with  propriety ;  but  when,  considered  with  re- 
ference to  the  word  secondary,  its  aptness  is  altogether  lost ;  for 
though  secondary  matter  is  not  in  its  original  situation,  it  undoubt- 
edly possesses  iis  first  state  of  solidity.  In  other  respects  iheso 
terms  are  improper :  the  greatest  part  of  primitive  matter  is  unsirs'- 
tified,  but  some  varlelies  are  stratified,  as,  for  instance,  c|uanzy 
sand-^lone,  or  siratified  quartz,  compact  green-stone,  &c,  Now  m 
primitive  matter  is  both  stratified  and  unstrutified,  the  distinction  is 
lost,  and  the  matter  of  two  classes  confounded  together.  ThesD 
objections  apply  with  equal  force  to  that  arrangement  which  divide! 
the  earth's  matter  into  the  primitive,  transition,  and  fioetz  classes. 
To  these  objections  may  be  urged  those  which  foUuw.  All  the 
matter  belonging  to  the  classes  primitive  and  transition  is  strictljif 
primitive  ;  therefore  if  a  distinction  he  made  in  classing  this  matter, 
it  ought  only  10  be  of  subordinate  consideration.  If  the  term  floetzr 
literally  means  stratified,  it  is  sufficiently  distinct,  provided  ao 
matter  is  arranged  under  It  that  is  not  stratified  ;  at  any  rate,  how- 
ever, stratified  is  by  much  the  better  term.  But  whatever  be  thi 
opinions  of  geologists  as  to  the  earth's  mode  of  formation,  two 
terms,  namely,  concrete  and  concrete-stratified,  may  be  used,  wliicb 
accord  exactly  with  its  structure,  and  which  have  very  little  refer- 
ence tu  theoretical  speculations. 

Of  Concrete  Matter, 

The  concrete  matter  comprehends  the  primitive  or  primarj^ 
matter;  and  includes  all  the  primitive ;  some,  if  not  all,  of  the  Iran-: 
sition  ;  and  a  few  of  the  floeiz,  and  the  newest  floe tz  trap  forma- 
tions of  Werner.  This  matter  may  he  divided  into  earth-ctone  and- 
lime-stone. 

1.  0/  Concrete  Earth-stone, 

The  eaith-stone  completely  surrounds  the  inner  part  of  tl 
«uihj     k  ie  a  concrete  mass  that  can  only  be  distinguished  ia 
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I  'J^rts  which  differ  f^om  One  aootber  in  appearance ;  and  the  eisen- 

V^%aUii  differing  parts  are  arranged  into  completely  concentric  layers. 

F      That  tiie  concrete  earthy  matter  is  a  great  and  universally  eonti- 

L  'tUous  mass,  I  will  now  eudeavuur  to  show.     The  wisible  parts  of 

rliiU  matter  are  generally  situated  on  the  highest  parts  of  the  dry 

_fcnd ;  on  a  lower  level,  tho  concrete  liine-stone  puts  on ;  and  below 

d^t  the  stratified  matter  commences.     Were  we  to  draw  a  sectional 

l^ne  through  a  targe  visible  part  of  this  matter^  in  any  direction 

■^•xeept  the  longitudinal  one,  the  centre  of  the  part  would  be  the 

■^■ighest  point,  and  from  this  place  the  line  would  bend  downwards 

T™  a  regular  and  easy  curve,  till  cither  the  lime-stone  or  the  str&ti- 

rjBed  formations  were  met  with ;  and  if  the  former,  the  line  would 

Fi^  descend,  but  easier  than  before,  till  it  reached  the  stratified 

nEmaatioQE ;  it  would  then  incline  a  little,  but  would  be  nearly 

J 'horizontal  :    if  we  pursued   this   line  straight  forward,    it   would 

1  iBcend  easily  the  contrary  way,  while  it  passed  through  the  stratified 

^^round;  then  steeper  over  the   concreted   lime-stone;   and  still 

'^^^eeper  over  the  concrete  earthy  matter,   to  the  summit  of  the 

round.     After  observing  this  line  again  descend   for  a  certain  dis- 

ince,  it  would  re-ascend ;  thus  paswng  over  a  visible  portion  of 

Eiprth-stone ;  then  over  the  lime-stone,  or  the  stratified  formations, 

Roc  both ;  and  then  over  another  part  of  the  earth-stone ;  and  so  on 

[  riternately.    When  we  observe  the  curve  of  the  earth-stone,  and 

CKamine  how  the  lime-stone  and  stratified  matter  put  on,  we  at 

once  give  the  negative  to  the  idea  that  the  earth-stone  terminates 

where  the  lime-stone  or  stratified  matter  commences,  and  conclude 

that  it  continues  under  them ;  and  as  a  proof  that  this  conclusion 

k  just,  we  actually  find  some  of  the  earth-stone's  great  eminences 

reaching  above  them.     Again,  when  we  have  traced  Che  descending 

pari  of  a  series  of  stratified  formations,  and  meet  with  another 

elevated  part  of  the  earth-stone,  it  appears  as  if  it  rose  from  under 

the  stratified  formations  near  it ;  in  other  words,  its  surface  inclines 

to  the  other  portion  in  such  a  way  as  to  show  that  these  portions  are 

only  the  visible  parts  of  the  same  Tttass.    Hence  we  may  infer  that 

the  earth-stone  is  an  universally  continuous  mass  that  exists  every 

where  in  low  as  well  as  in  high  situations ;  of  course  it  envelopes 

the  inner  part  of  the  earth,  and  contains  in  its  surfece-hollows  the 

lime-stone  and  stratified  matter, 

The  earth-stone  is  divisible  into  parts  which  differ  in  external 
characters.  Such  parts,  however,  are  firmly  united  together.  The 
parts  that  differ  essentially  from  one  another  are  arranged  in  con- 
centric layers.  There  are  two  layers  exposed  at  the  surface,  and 
found  in  mines.  Tlie  lower  layer  is  granulated,  or  grained,  and 
consists  of  granite,  sienite,  &c. ;  the  upper  layer  is  compact,  and 
is  composed  of  clay-slate,  mica-slate,  &c.  The  concentric  arrange- 
ment of  these  layers  will  be  evident  from  what  follows.  In  every 
extensive  part  of  the  earth-stone  we  find  at  least  one  variety  of 
grained  eacth-stone.    Now  if  we  make  observations  on.  the  sbaps- 
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aod  relative  situation  of  such  parts  of  the  grained  earth-stone^  it 
becomes  evident  that  they  are  the  visible  parts  of  a  concentric  layer 
which  underlies,  but  is  united  to,  the  compact  layers..   Let  us  in- 
stance the  primitive  district  in  Cornwall  and  Devonshire.    If  a 
person  views  the  section  of  the  largest  granite  hill  near  Redruth, 
taken  in  a  straight  line  towards  Dartmoor,  in  this  direction  the 
surface  of  the  granite  descends  regularly  till  covered  with  the  com- 
pact layer;  then  this  layer  descends  also  in  the  same  direction,  for 
a  certain  distance,  but  not  so  steep  as  the  grained  l^yer,  or  granite. 
LfCt  this  person  now  remove  himself  to  Dartmoor,  and  take  a  sec- 
tional view  of  this  hill  in  a  straight  line  to  the  granitic  hill  near 
Redruth.    The  Dartmoor  granite  descends  towards  Redruth  pre- 
cisely in  the  same  way  as  the  Redruth  granite  does  to  Dartmoor, 
till  it  is  covered  by  the  compact  layer  ;  which  also  declines  to  the 
place  where  it   dips  to  from  Redruth.    Now  the  inference   is, 
that  these  are  two  of  the  highest  parts  of  a  granitic  layer  which  lies 
totally  under  the  compact  layer  in  this  part  of  the  country ;  and  the 
fact  is,  that  the  granite  and  granitic  veins,  which  proceed  from  it, 
are  found  in  the  intermediate  space  between  Redruth  and  Dartmoor. 
The  same  conclusions  may  be  drawn  if  a  person  looks  towards  the 
granite  near  the  Land's  End,  or  towards  the  Bristol  or  British 
Channels.    Hence  these  granitic  masses  are  but  the  visible  parts  of 
a  g^rained  layer  that  lies  under  the  compact  layer  in  this  part  of  the 
world.    Now  as  all  granite  or  other  grained  parts  present  the  same 
appearance  as  these,  and  exist  in  every  elevated  part  of  the  earth- 
stone,  the  grained  layer  which  is  found  in  Cornwall  is  but  a  part  of 
such  a  layer  that  continues  in  every  direction  round  the  world,  and 
appears  in  every  country,  in  consequence  of  having  an  undulating 
surface,  whose  eminences  reach  above  the  compact  layer.    Finally, 
apecimeos  of  the  dififerent  varieties  of  grained  earth-stone,  such  as 
granite  and  sienite,  approach  so  near  one  another  in  appearance, 
that  it  requires  the  most  expert  mineralogist  to  determme  with  pre- 
cision to  which  variety  some  of  them  belong.    There,  therefore, 
appears  to  be  no  difficulty  in  the  way  in  supposing  that  granite  and 
sienite  are  portions  of  the  same  mass ;  on  the  contrary,  this  deduc- 
tion might  have  been  drawn  from  their  approximating  appearances. 
The  undulated  surface  of  the  earth-^tone  was  produced  in  the 
following  manner.    The  process  of  consolidation  proceeded  upwards 
{jpom  below  till  it  reached  the  earth's  surface.    Before  it  had  acted 
on  the  grained  layer,  a  number  of  inequalities  commenced  in  the 
surface,  which  divided  the  solid  from  the  fluid  matter,  because  the 
matter  below  contracted  more,  and  in  consequence  sunk  lower  in 
one  place  than  in  another ;  as  the  consolidation  continued  upwards, 
these  inequalities  increased,  and  at  the  surface  gave  rise  to  the 
undulations  which  I  have  described,  when  speaking  of  the  earth's 
features,  as  being  peculiar  to  primitive  districts,  and  also  produced 
such  undulations  as  contain  a  series  of  stratified  formations  in  their 
lower  parts.    The  hollow  between  the.  I  iwick  Mountains, 
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and  the  top  of  tlitwc  in  the  Isle  of  Man,  ia  the  lower  part  of  one  oT 
the  last-meirtioneii  UDdulations,  There  would  he  a  time  when  the' 
undulstlons  in  the  surface  between  ihe  solid  and  fluid  matter  treresd'_ 
great,  that  the  latter  maiter  would  retire  into  hollowis,  and  stand  jpst 
as  high  as  the  highest  parts  of  the  former  matter.  In  the  continoM 
lion  of  the  process,  the  elevated  parts  of  the  solid  earth-stone  woolM-- 
gradually  extend  abrfve  the  surface  of  the  earth-stone's  fluid  mattery"  " 
because  the  hollows  in  the  surface  of  the  solid  matter  would  increase 
in  size,  and  the  still  fluid  matter  retire  into  them.  In  this  way  the 
fluid  portions  of  the  compact  layer  got  below  the  higher  parts  of  (he 
grained  layer ;  and  till  the  consolidating  process  reached  the  general 
surface  of  the  compact  layer,  the  fluid  matter  kept  sinking,  and  its. 
surface  retiring  downwards,  and  leaving  a  part  of  this  layer  solid 
and  united  to  the  grained  layer ;  but  when  nearly  the  whole  of  the 
compact  layer  had  obtained  the  solid  form,  its  surface  assumed 
throughout  a  series  of  small  undulations,  whose  dimensions  sxm- 
tintied  to  increase  till  the  ipcttter  had  reached  its  present  degree  of 
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This  matter  comprehends  all  those  grained  and  compact  lime-  • 
stones  and  chalk  which  are  not  stratified  ;  and  includes  most  of  the 
primitive,  transition,  and  floutz,  hme-sione  and  chalk,  formations 
of  Werner. 

The  matter  of  the  lime-stone  while  in  a  fluid  state  complefA^  I 
covered  the  earth-slone.  When  the  compact  layer  had  assumed  if 
solid  form,  the  consolidation  of  the  lime-stoue  layer  commence 
But  previous  to  this  event  the  fluid  calcareous  matter  had  first  sunlc  ' 
gradually  below  the  tops  of  the  grained  layer,  aud  then  below  the 
higher  parts  of  the  compact  layer.  As  the  inequalities  in  the  surface 
of  the  earth-stone  are  very  great,  the  universal  continuity  of  the 
lime-stone  was  destroyed,  and  parts  of  it,  while  still  fluid,  were 
kept  back  in  hollows;  and  parts  arrested  by  the  consolidating 
process  as  they  were  retiring  downwards.  It  is,  therefore,  found 
either  bending  round  hollows  of  the  earth-stone,  or  only  lying  in 
parts  on  one  of  the  sides  of  such  hollows.  We  are  now  come  nearly 
to  the  conclusion.  Had  there  been  no  inequality  in  the  contraction 
ef  the  earth's  matter  after  it  had  assumed  the  solid  state,  the 
grained  and  compact  earth-stone  layers,  and  the  lirae-stone  layer, 
would  have  been  completely  hid  by  a  stratum  of  water  equal  in 
quantity  to  the  present  ocean,  which  last  may  be  considered  the 
remains  of  that  fluid  from  which  the  lime-stone  proceeded ;  by  the 
same  rule  the  stratified  formations  could  not  have  existed.  But » 
the  unequal  sinking  produced  hollows,  and  exposed  (he  earth-stone 
and  lime-Etone  to  view,  and  as  the  ocean  retired  into,  and  was 
again  forced  out  of,  these  lioUows  to  its  present  situation,  by  the 
slow  and  progressive  accumulation  of  stratified  formaiions,  this  un- 
t:jual  sinking  of  course  gave  rise  to  a  variety  of  formations.     Now 
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as.tbe^unequal siotdng  \%.^  coDsequeDce  of  tbe  unequal  contraction, 
the  pjlieaoiuenon  of  formations  must  be  \^  a  consequience  of  tbo 
un.^aa]  co^ijuractioQ  of  the  eartli's  ipatter^'' 
...JEfaV^ngPpyi^  finished  wbat  I?propofs^  will  close  tbeae  essays 
wi^.9QQ^  gfineral  ren\ar|is  on  stratified  formations.  I  consider  the 
great  /bxpQ^qns^  jnamely,  the  sand-stones  and  cgal  formations,  to 
be  formed  in;  the  manner  that  lakes  are  a^  presifot  filling  up,  Tbe 
sand-stones.. are  ^^e  bars  deposited  by  former  rivers  at  the  places. 
wli^^^ey, entered  former  lakes^  and  tbe  coal  formation^  are  the 
^ii»69i/;s  of  these  lakes, 

X.3f^rcel7.need  remark  bow  well  the  position^  relative  situation^ 
apd  tbe  nature  of  these  formations,  accord  with  this  idea;  nor  need 
1  stiQw  with  what  focility  this  theory  at  large  accounts  for  the  exist- 
ence of  entombed  marine  animals  so  high  above  the  present  ocean  y 
Bor  .yihy  these  bodies  are  in  general  confined  to  lime-stone,  tlie 
large  vegetables  to  the  sand-stone,  and  the  small  to  the  coal  forma* 
t^ons ;  as  these  phenomena  admit  pf  the  easiest  and  clearest  expla* 
nation  upon  the  principles  displayed  in  these  essays. 


Article  XI. 


Exiraci,  of  a  Letter  from  Mr.  Benedict  Prevostj  Professor  at 
'  Monimha%  to  Mr.  Pierre  Prevosti  Professor  at  Geneva^  re- 
•specti^  the  Dew  which  is  deposited  on  that  Side  of  Panes  of 

.  'Qloss where  the  Ak  is  coldest. 


.  •»  •   *  ■ 


(To  Dr.  Thomson.) 
SIR. 
Xbh  annexed  abstract  of  a  letter  frqm  Mr.  B.  Prevost  relates  to 
a  fact ' which  has  been  discussed  in  your  Journal  (vol.  vi.  p.  379, 
fi32)^*    I  think  ypur  readers  will  consider  it  as  necessary  to  comr 
plete  ifye  discussion  in  question.  , 

I  am,  &c. 
(Signed)  P,  P^^vost., 

GefMM,  J^M.  ]81d. 

.  As  to  the  humidity  which  b  deposited  on  ttie  outside  of  a  glass 
pane,  though  the  air  on  the  outsiae  be  colder  tlian  that  within^  I 
Am  eertaia  that  I  have  observed  it  several  times,  pretty  frequently 
ipdecd.  1  mean  that  I  have  observed  thi»  humidity  on  the  outside 
when  the  .external  thermometer  was  lower  than  the  internal.,,  But 
you  know,  my  dear  eousip,  and  you  state  it  yourself  (At.N^.  24  ri^ 
your  §  \92,  p.  241),  that  I  endeavoi^ed.  };Q,procUir€i  tbermbipetQrs 
with  nattenea  bulbs,  and  suffijueintly  se^ijble  t^  point  piU  t^d^ 

/      :•'■•..,  -.  .  .        .^  •    7       ■■'.-.   ^  i  ■■:'■'  •:■■:  .  ■ 

•  See  also  the  preicat  Namber,  p. 
5 


128  Mr.  B*  Prevost  on  Dew.  \Pb%. 

reoce  of  teniperature  of  the  sides  of  the  glass  at  the  same  timeiy 
which  I  thiob  would  have  given  me  instructive  results  \  but  I  was 
not  fortunate  enough  to  succeed. 

I  mark  down  with  regularity,  in  a  journal  containing  the  ^ight 
of  the  internal  and  external  jdiermometer,  the  dryness  or  mQisture 
cf  the  gloss.  I  find  in  this  journal  several  confirmaiioos  of  what  I 
have  said.  I  even  fipd  some  days  in  which  the  glass  was  wet  willuiut 
aodipoist  witbifi. 

It  uaay  be  objected  to  me  that  these  observations  prove  only  the 
co-^existence  of  this  external  humidity,  and  an  external  temperatore 
lower  than  the  internal;  and  not  that  this  external  humidity  ivas 
deposited  while  the  external  temperature  was  lower.  I  must  ac4> 
knowledge  that  I  do  not  recollect  to  have  seen  the  moisture  depo»- 
siting  itself  on  the  glairs,  while  the  external  temperature  was  lower 
tlian  the  internal ;  and  I  cannot  at  this  moment,  for  reasons  that! 
shall  mention  to  you  afterwards^  consult  the  original  joureal  of  any 
experiments.  But  the  following  observation,  which  1  have  an  op* 
portunity  of  repeating  every  year,  does  not  appear  to  me  to  agree 
with  the  empyrical  principle  established  by  Dr.  Wells,  "  that  bodies 
are  not  covered  with  dew  unless  they  be  colder  than  the  air."  The 
window  shutters  of  the  country  house  in  which  my  experiments  on 
dew  are  made  are  painted  green  with  oil  paint.  When  open,  they 
are  applied  (at  least  in  part)  to  the  wall  of  the  house.  Now  in  the 
cold  season,  when  the  nights  are  fine,  they  are  often  so  covered 
with  moisture  as  to  be  dropping  with  water  in  the  morning,  whik 
the  air  has  been  geitting  colder  during  the  whole  time,  as  is  shown 
by  thermometers  fixejd  against  them*  This  happens  priacipally 
when  the  preceding  day  has  been  fine,  especially  if  it  has  been  hot. 
But  as  in  this  case  the  external  air  deposits  moisture  on  these  bodies 
while  cooling,  it  follows  that  dew  (or  humidity)  is  deposited  on 
bodies  hotter  than  the  air  which  surrounds  them,  and  which  gives 
out  this  moisture. 

It  will  be  said,  perhaps,  that  it  is  the  dry  and  cold  air  of  the 
higher  parts  of  the  atmosphere  which,  descending  during  the  nighty 
produces  the  cold,  while  the  humidity  is  deposited  from  the  hot  and 
moist  air  which  ascends.  But  upon  the  whole  the  air  which  descends 
uniting  with  the  ascending  air  must  always  cool  it.  That  air  ac- 
cordingly is  colder,  &c. 

My  chamber  looks  towards  the  north,  and  the  roof  of  the  house 
projects  some  feet  over  the  building,  so  that  in  winter  the  ground 
at  the  bottom  of  the  wall  is  in  the  shade.  Though  I  have  a  fire  in 
the  room  during  the  day,  and  often  till  pretty  late  at  night,  if  in 
the  evening  I  shut  the  shutters,  though  I  leave  the  window  open^ 
still  a  great  deal  of  moisture  is  deposited  on  the  outside  in  circum- 
stances similar  in  other  respects  to  those  mentioned  above.  Here 
the  external  air  appears  to  be  colder  than  the  window  shutter,  and 
yet  it  deposits  a  good  deal  oi  humidity  on  it.  Yet,  as  I  have 
already  ol)served,  all  the  ironwork  of  the  shutter,  whether  painted 
or  not,  open  or  shut  (with  the  ej^ception  of  some  per)dent  or  very 
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salient  parts^  not  painted,  and  covered  with  black  oxide,  as  iron 
Visually  is)  remains  absolutely  dry.  Among  other  parts,  the  heads 
of  nails,  whether  higher  thaa  the  surface  of  the  wood,  or  sank 
below  it. 

I  may  observe,  likewise,  that  the  water  deposited  on  the  shutters 
during  the  night  is  often  exhaled  in  the  morning  in  the  midst  of  a 
thick  fog. 

Perhaps  in  explaining  these  phenomena  we  ought  to  consider 
^parately  th&  effect  of  the  cokl  air  which  descends,  and  of  the  hot 
vapour  which  ascends.  The  first  probably  cools  the  sur&ce  of  the 
sbtttteronly  to  a  S^ry  minute  depth,  in  consequence  of  its  incon- 
ductibility,  so  that  its  temperature  is  lower  than  that  of  the  vapour 
which  ascends,  although  the  air  of  the  room  and  the  inside  of  the 
shutters  be  hotter  than  this  vapour.  This  seems  to  be  confirmed 
by  the  dryness  of  the  ironwork.  This,  I  conceive,  would  make 
noy  observations  agree  with  those  of  Dr.  Wells.  In  that  case,  both 
of  us  ought  to  modify  a  little  our  general  formula.  The  air  has 
often  less  to  do  with  these  phenomena  than  would  appear  at  first 
jight.  As  there  is  probably  no  action  between  the  molecules  of  air 
and  those  of  vapour  (except  what  those  of  air  may  produce  on  each 
other,  and  those  of  vapour  on  each  other;  and  philosophers,  I 
believe,  are  sufficiently  agreed  on. the  subject),  while  no  chemical 
comkHnation  takes  place,  it  is  possible  tliat  the  particles  of  aqueous 
vapour  distributed  through  the  cold  air  may  preserve  a  higher  tem- 
perature for  a  time  long  enough  to  rise  to  a  certain  height ;  so  that 
the  air  in  .the  neighbourhood  of  the  window  shutter,  though  colder 
than  it,  may  notwithstanding  contain  a  hotter  vapour,  &c. 

I  here  subjoin  some  observations  found  in  my  meteorological 
journal  after  the  above  was  written,  by  inspecting  it  more  carefully. 
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8    10 

7 

8-3 

G.  W.  E.    Fine.    Almost  calm. 
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G.  M.  E.      Fof;.     Some  stars   seen. 

Almost  calm. 
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G.  W.  E.    Fine.    Some  light  clonds. 
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G.  W.  )&.     Very    fine.      Slight  fog. 
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•  TIte  insld  e  thermometer  is  sw pended  against  the  glass  itself- 
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G.  W-'E:    Very  fine.     A  slight  rnr. 
HbaXtioit.     Wind  S.  K.  W.  iligfil. 

8      0, 
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G.M.  E.   and  G.M.I.       Very  fine. 
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Very  tli^ii.clnudi  at  liie   horizon. 
Very  slight  fag.    fery  sligtil  wind 
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A  thick  fog..." 
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Huar  frost. 
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Evening  .. 
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Link  wind.                         ,   ,  _  , 
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G.  R.  E.     Very  fire.     Srur^'^ 
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g    0 
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3-7 

G.  M.  K.  nnd  O.  W.  1.     Very  «lfl 

Sab 

-Ha- 

Scarce  perceplible  fog.     Colu.^i 

i 


N.B.  All  these  observations  were  made  at  Montauban,  Tlie 
wiudotv  loohed  towards  tlie  west;  and  tbe  external  thermonKter 
fixed  in  the  middle  of  the  window  was  turned  to  the  north. 
'  ;,G.  M,  I.  signiiics  glass  moistened  internally, 
•-  G.  R.  I.,  glass  runnijig  down  with  moisture  mternally. 
r  G.  W,  I,,  glass  wetted  inlemally. 
i.-iG.M.E.,  G.R.E.,  G.W.E.,  the  same  externally. 
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Philosophical  Transadions  for  1815,  Part  II. 
|*^Ol'r  account  of  this  volume  will  be  shorter  than  usual,  as  tlifl 
greater  number  of  the  papers  which  it  contains  liave  been  noticed 
in  the  Account  of  the  Improvements  in  Physical  Science,  which 
oecnpies  the  larger  part  of  the  last  number  of  the  Annals  of  Philu- 
sopliy.  It  will  be  necessary,  therefore,  in  most  cases,  merely  to 
refer  to  the  page  in  our  last  number  containinj^  tlie  ftbridgmeuf  of 
the  paper  in  question.  ; 

This  part  contains  the  15  following  papers ; — 
1 .  On  soine  Phenomena  of  Colours  exhibited  ly  thin  Plates.    By 
John  Knox,  Es<|.     {See  Amials  of  Philosophy,  vol,  vii.  p.  8.) 
,    2.  Some  further  Ohservatlons  on  the  Current  that  often  prevails  to 
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llie  westward  of  the  ScHly  Islands.  By  James  Ueiinell,  Etq.  F.R.S. 

— In  ihe  year  1793  Major  Renoell  publbhed  a  paper  in  tlie  Philo-. 


In  the 


e  year  1793  Major 
sopliical  Transactions  pointing 

current  setting  in  between  Ushant  and  the  Scilly  Island! 
present  paper  he  states  luriher  proofs  of  the  existence  of  this  cur- 
rent- He  suppost^  it  to  be  caused  by  the  prevalence  of  westerly 
winds,  which  occasion  on  ^^nsterly  current  towards  Cape  Finisierre 
Slid  Cape  Ortegat.  This  Liirrtnt  proceeds  along  the  northern  coast 
of  Spain,  and  assume-  a  northerly  direction  when  it  cornea  to  the 
const  of  France.  In  consequeni:e  of  the  north-westerly  direction 
of  the  west  const  of  France,  the  current  assumes  the  same  direc- 
ticui,  and  accordingly  proceeds  from  the  Saintes  and  Ushant  to  the 
Scilly  Islands.  The  new  proofs  contained  in  this  paper  are  the  fol- 
lowing :  1.  The  Earl  Cornwallis  Indiaman,  in  1791,  being  53 
leagues  west  of  Cape  Finisterre,  experienced  an  easterly  current 
amounting  to  26  miles  in  24  hours.  2,  A  bottle  thrown  out  of  *' 
Danish  ship  situated  a  little  to  the  north  of  the  Earl  Cornwallis  was 


drifted  ashore  at  Cape  Ortegal.  3,  Admiral  Knight,  off  Cape 
Ortegal,  found  the  current  E.  S.  E.,  or  nearly  along  shore,  and  at 
the  rate  of  one  mile  per  hour.  4.  Admiral  Payne  being  oft"  the 
Saintesina  severe  S.W.  gale,  was  drifted  ^Q  miles  north-west. 
5.  Off  Scilly  the  flood  tide  nms  nine  hours  northward,  hut  the  ebb 
in  the  opposite  direction  only  three  hours.  B,  Joshua  Kelly,  in  hi*' 
treatise  on  Navigation,  published  in  \','ii,  states  that  an  expe-^ 
rienced  Captain  of  a  West  Indiaman  being  in  latitude  49"  30",  and 
approaching  the  British  Channel,  was  becalmed  for  48  hours,  during 
which  he  was  driven  to  the  northward  46  miles.  7-  On  the  west 
coast  of  France  the  mad  is  all  collected  on  the  north  side  of  the 
Garonne,  &,c.  and  none  of  it  is  to  be  found  on  the  soush  side. 

Major  Rennel  conceives  that  a  current  runs  also  north  along  the 
west  coast  of  Ireland,  and  after  passing  the  north  coast  of  that 
island  assumes  a  southerly  direction,  and  proceeds  at  least  further 
south  than  Dublin.  There  is  likewise  a  northerly  current  along 
the  west  coast  of  Scotland,  which  proceeds  along  the  north  coast, 
and,  assuming  a  southerly  direction,  proceeds  along  the  east  coast 
as  far  as  Harwich,  where  it  mixes  with  the  easterly  current  that 
flows  in  the  English  Channel,  and  proceeds  along  the  coast  of 
Holland  and  Jutland  to  the  Naze  of  Norway. 

3.  Some  Experiments  on.  a  solid  Compound  if  Iodine  andOrygef^ 
By  Sir  H.  Davy,  LL.D.  F.R.S.— (See  ^nnuli  of  Phihsophvi 
vol.  vii.  p.  30.)  -^ 

4.  On  ike  Jc/Um  of  Acids  on  ike  Salts  usually  called  Hypef-ox^i 
thicriates,  and  on  Ihe  Oases  pioducedfrom,  them.  By  Sir  H.  'Da.V'R 
LL-D.  F.n.S.—(,Seeyl>inalso/Philosophi/,  vol.  vii.  p.  28.)      ^' 

5.  Further  analytical  Experiments  relhtwe  to  the  Conslilaiioh-af 
ike  Pntsiic,  of  Ihe  Femetgtfj  Chyazic,  and  of  the  Sulphiereied 
Chyaxic  Acids,  and  foJjKtfm^r  Salts,  together  with  the  AppU' 
cation  of  the  Atomic  ^Nj^^HP  the  anaiyw^  of  those  Bodies.  By 
Robert  Porrelt,  jun,  Esif^^    Pai nil's  analysis  of  prussic  acid 
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appears  to  have  been  made  with  great  care,  and  with  sufficient  pre- 
cision. He  rated  the  quantity  of  hjdtogen  loo  high,  because  he 
was  ignorant  of  the  true  nature  of  n/unodide  of  mercury.  When 
his  numbers  are  correctedj  by  attending  tg  the  true  naiure  of  that 
Jiody,  his  results  will  come  sufficiently  near  those  of  Gay-Lussac. 
f-The  sulphureted  and  ferruretcd  chyazic  acids  appear  lo  be  distinct 
•ubstanccs,  and  probably  Mr.  Porrett's  views  of  their  constitution 
sre  correct.  It  is  obvious  that  Gay-Lussac  formed  sulphureted 
ohyazic  acid  by  mixing  together  cyanogen  and  sulphureted  hydrogen, 
tjwugh  he  himself  was  not  aware  of  what  he  had  done. 

6.  On  the  Nature  and  Comiirtalion  of  a  newbj  discovered  f^ege- 
laLle  Acid,  witk  Observations  on  Malic  Acid,  and  Suggestions  on 
the  State  in  which  Acids  may  have  previously  existed  in  Fegetalles. 
By  M.  Donovan,  Esq. — (See  Annals  nj  Philosophy,  vol.  vii. 
E-  37.) 

!■  7-  On  the  Structure  of  the  Ori-ans  of  Respiration  in  Animals 
Vihich  appear  to  hold  an  intermediate  Place  between  those  of  ike 
Clais  Pisces  and  the  Class  Vermes,  and  in  two  Genera  of'  the  lasl- 
^uiUioned  Class.  By  Sir  Everard  Home,  Bart.  V.  P.  R.  S.— {See 
Annals  of  Philosophy,  vol,  vii.  p.  G9.) 

8.  On  the  Mode  of  Generation  of  the  Lamprey  and  Myxine. 
By  Sir  Everard  Home,  Bart.  V.P.R.S.— (See  Annals  of  Philosophy, 
vol.  vii.  p.  69.) 

y.  On  the  Multiplication  of  Images,  and  the  Colours  which  ac- 
company them,  in  some  Specimens  of  Calcareoiu.  Spar.  By  David 
Brewster,  LL.D.  F.R.S.  L.  and  K — (See  Annals  0/ Philawphy^ 
Tol.  vii.  p.  8.) 

10.  A  Series  of  Observations  of  the  Satellites  of  the  Georgian 
Planet,  includiTig  a  Passage  through  the  Node  of  their  Orbits^ 
ivitk  an  introductory  Account  of  the  telescopic  Apparatus  that  has 
been  used  on  this  Occasion,  and  a  final  Exposition  of  some  calcnlaled 
Particulars  deduced  from  the  Observations.  By  Wm.  Herschel, 
LL.D.  F.  R.S, — (See  Annals  of  Philosophy,  vol.  vii.  p.  2.) 

11.  An  Account  of  some  ETperiments  with  a  large  Voltaic  Bat- 
iery.  By  L  G.  Children,  Esq.  F.R.S.— (See  ^nnafe  of  Philo- 
sophy, vol.  vii.  p.  11.)  1  noticed  a  mistake  in  one  of  the  experi- 
ments as  related  in  Mr.  Children's  paper.  1  have  since  received  a 
letter  from  that  Gentleman,  in  which  he  has  had  the  goodness  to 

five  me  the  correctionof  the  error,  which  had  crept  in  during  the 
urry  of  transcribing.  The  diameter  of  the  platinum  wire,  of 
which  eight  feet  sis  inches  were  fused,  ought  to  have  been  stated, 
not  0'44  inch,  but  0-044  inch. 

12.  O/i  fhe  Dispersive  Power  of  the  Atmosphere,  and  its  Effect 
on  AilroTiom'rcal  Observations.  By  Stephen  Lee,  Clerk  and  Libra- 
rian to  the  Royal  Society. — (See  Annuh  of  Philosophy,  vol.  vii. 
p.  2.) 

i.S.  Determination  of  the  North  Polar  Distances  and  proper 
Motion  of  Thirty  Fixed  Stars.  By  John  Pond,  Esq.  Astronomer 
Eoyal,  f'.R.S.— (See  Annals  of  Philosophy,  vol.  vii.  p.  2.)      ... 
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14.  An  Essay  towards  the  Calcuhis  cf  Functions.    By  C.  Bab- 
btge,  Esq. — (See  Annals  of  Philosophy,  vol.  vii.  p.  1.) 

15.  Some  additional  Experiments  and  Observations  on  the  Rekh 
tion  which  subsists  between  the  Nervous  and  Sanguiferous  Systems* 
By  A.  P.  Wilson  Philip,  Physician  in  Worcester.^ — {See  Annals  of 
Philosophy i  toI.  yii,  p.  6&.) 
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Proceedings  of  Philosophical  Societies^ 

ROYAL    SOCIRTY. 

On  Thursday,  Nov.  SO,  the  day  of  the  anniversary  meeting  of 
the  Society  for  the  election  of  office-bearers,  the  Rumford  medal 
was  given  to  Dr.  Brewster,  for  his  papers  published  in  the  Transac-' 
tioQs.  The  following  office  bearers  were  elected  for  the  ensuing 
year: — 

Prssident — The  Right  Hon.  Sir  Joseph  Banks,  Bart  K.  B. 
Skcretarirs — Wm.  Hyde  Wollaston,  M.  D. 

Taylor  Combe,  Esq.  M.  A. 
Treasurer — Samuel  Lysons,  Esq. 

OF  TfiE  OLD    COUNCIL. 

Right  Hon.  Sir  Joseph  Banks,  Bart. 

Sir  Charles  Blagden. 

Samuel  Goodenough,  Lord  Bishop  of  Carlisle,  V.  P. 

Taylor  Combe,  Esq.  Sec.  M.  A. 

Davies  Giddy,  Esq.  M.  P. 

Sir  Everard  Home,  Bart.  V.  P. 

Samdel  Lysons,  Esq.  Treasurer,  V.  P. 

George  Earl  of  Morton,  K.  T.  V.  P. 

Johii  Pond,  Esq.  Astronomer  Royal. 

Wm.  Hyde  Wollaston,  M.  D. 

Thomas  Young,  M.  D.  Sec.  For.  Correspw 

OF  THE  NEW  COUNCIL* 

John  Barrow,  Esq. 

Mark  Beaufoy,  Esq. 

Henry  Brown,  Esq. 

Sir  Humphry  Davy. 

Philip  Earl  of  Hardwicke,  K.  G. 

Edward  Howard,  Esq. 

John  Latham,  M.  D.  Pres.  Coll.  Phys» 

Thomas  James  Mathias,  Ei 

Sir  John  Nicol,  M.  P.    '  t 

George  EmtI  of  Wincheb^ 
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^f.'XheAeathi  since  last soniveraary,  including  two  forei^  members, 

'  ^ve  been  23 ;  the  eleciioiis  ubout  30.     The  number  of  the  Society 

'  pt  pi'^^t  is  5!)4,  to  which   must  be  added  45  foreign  members, 

,   Jinking  a  total  of  <>39  members. 

-1  On  Thursday,  Dec.  7>  a  piper  by  Dr.  Reid  Clanny  was  read, 

j-  giving  a  further  account  of  his  lamp  for  the  security  of  collieri 

I  pgainst  the  fire-damp.     He  has  now  constructed  it  of  such  a  size 

[  'Jjkat  it  may  be  put  into  the  great  coat  pocket.     It  may  be  made  of 

I  $Qpper  for  1^.  14.!.,  and  of  block  tin  for  l/s.     A  piece  of  mecha- 

I  )|ism  at  a  tow  price  is  attached  to  ihe  bellows,  capable  of  supplying 

I  ^le  lamp  with  air  for  an  hour.     Dr.  Clanny  relates  s  set  of  triab 

[  ^ade  in  an  apartment  filled  with  carbureted  hydrogen  gas  to  the 

exploding  point,  and  in  a  coal-mine  the  air  of  which  was  in  the 

same  state,     In  boih  cases  the  air^iihin  the  lamp  exploded,  and 

I  <Jje  lamp  was  extinguished,  but  the  external  air  was  not  in  the 

I  kast  affected. 

I'.He  showed   by  a  set  of  experiments  that  by  attending  to  Ihe 

proper  mode  of  supplying  the  lamp  wiih  air,  the  camlle  will  con- 

(Jnue  to  burn  even  when  the  carbureied  hydrogen  within  the  lamp 

^iiplodes.     Dr.  Clanny  slates  in  this  paper  that  the  expense  for  sterf 

fpiiii  in  many  collieiies  is  much  greater  than  would  be  requbite  to 

light  the  mine  by  means  of  his  lamp.     In  one  mine  he  says  it 

^mounts  to  30^.  a  week.    Dr.  Clanny  likewise  gave  an  account  of 

jthe  numerous  explosions  that  have  taken  place  in  the  neighbourhood 

of  Newcastle,  and  of  the  opposition  which  he  has  encountered  in 

attempting  to  iniioduce  his  lamp  into  the  coal-mines  in  the  district 

in  which  he  resides. 

On  Thursday,  Dec.  15,  a  paper  by  Mr.  Herschel  on  the  func- 
tions of  exponential  quantities  was  announced;  but,  from  the 
nature  of  the  subject,  could  not  be  read. 

At  the  same  meeting  part  of  a  paper  by  Dr.  Brewster  on  the 
properties  of  heat  as  modil^ing  the  nature  of  glass  was  read.  He 
wowed  thai,  by  heut,  jilates  of  glass  acquire  the  properties  of  all  the 
atfferent  kinds  of  crystallized  bodies.  One  portion  depolarizes  the 
fOy  of  light  in  the  same  manner  as  those  crystals  which  attract  the 
jStraurdinary  ray  towards  the  axis ;  another  part  in  the  same  matlDCr 
f^  those  crystals  which  repel  the  extraordinary  ray  from  the  asis. 
„,  On  Thursday,  Dec.  21,  Dr.  Brewster's  paper  was  continued.  A 
I  creat  number  of  curious  facts  were  detailed ;  but  from  the  nature 
I  ^f  the  paper,  and  the  constant  reference  to  figures,  it  is  scarcely 
possible  to  form  an  accurate  idea  of  it  merely  from  hearing  it  read. 
Be  found  that  by  beating  glass  red  hut,  and  cooling  it  upon  cold 
iron,  it  acquired  a  permanently  crystallized  te.tture.  Of  all  the 
,i:ipiuerais  tried,  obsidian  was  the  only  one  whose  texture  was  altered 
^y  a  moderate  heat.  This  points  out  a  further  analogy  between 
obsidian  and  glass,  and  renders  the  opinion  of  those  who  consider 
f!^  mineral  as  of  volcanic  origiu  still  more  probable. 
'On  Thursday,  Jan.  11,  Dr.  Brewster's  paper  was  concluded. 
E^.pflW^ed  9^1;  tl(?  flpalo^Jie,^i%q^  iPSffPfttisifl.  and  beatedgl 
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KoA  explained  several  phenomena  which  had  been  described  in  some 
of  his  preceding  papers.  He  showed,  likewise,  (hat  a  therm omefer 
might  be  consuucted  by  means  of  the  difl'erent  coloured  fringes 
exhibited  by  plates  of  glass  of  various  degrees  of  heat.  This  ther- 
mometer might  be  made  capable  of  indicating  a  change  of  tempe- 
rMure  not  exceeding  one  degree  of  Fahrenheit's  thermometer. 

At  the  same  meeting  a  paper  by  Sir  Humphiy  Davy  was  readj 
giving  an  account  of  a  new  method  of  preventing  explosions  ia 
coal-mines  from  lire-damp.  His  method  is  to  surround  the  flame 
of  the  lamp  or  candle  mth  a  wire  sieve,  the  meshes  of  which 
amount  at  least  to  250  ict  an  inch.  Such  a  sieve  completely  pre-  ' 
vents  the  explosion  from  setting  fire  to  the  gas  oh  the  outside  of  it, 
even  thougli  the  most  inflammable  mixtures  of  gases,  as  oxygen  and 
hydrt^o,  be  present.  This  is  certainly  one  of  the  most  extraordi- 
nary and  unaccountable  facts  connected  with  the  propagation  of 
heat  and  comhusiion.  It  is  possible  (supposing  the  fact  to  be  correct  J 
that  so  great  an  attraction  may  exist  between  the  wires  and  the  air' 
sufiounding  them,  that  the  internal  combustion  and  expan^on  i^' 
not  ubie  to  displace  it.  If  we  suppose  such  a  fixedness  to  exis^,  it 
iwould  account  for  the  explosion  not  kindling  the  surrounding  miX" 
ture  on  the  outside  of  the  sieve.  This  contrivance  (supposing  it 
effectual)  would  completely  answer  the  purposes  of  the  miner.  Such 
sieves  might  be  made  for  a  halfpenny  apiece,  and  they  would  not  \n 
the  least  obstruct  the  light,  or  prevent  the  candle  from  being  used 
by  the  miner  as  it  is  at  present ;  whereas  the  bulk,  and  little  liglit 
given  out  by  the  lamps,  constitutes  a  serious  objection  to  their  use, 
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On  Tuesday,  Dec.  5,  llie  remainder  of  Dr.  Acharius's  papet 
describing  two  new  genera  of  lichens  was  concluded.  ' 

A  curious  paper  was  likewise  read,  giving  an  account  of  the 
ancient  inliabhanfs  of  Guadaloupe  near  the  spot  where  the  fossS 
htiman  skeleton  was  found.  Two  different  tribes  existed,  to  whom 
the  writer  of  the  paper  gives  the  names  of  Caribes  and  Galipees. 
About  the  year  1710  they  quarreiied,  and  a  battle"  was  foiight  be- 
tween them  on  the  spot  where  the  skeleton  was  found.  The 
Galipees  were  routed,  and  disappeared  in  consequence,  having  no 
doubt  emigrated.  The  author  seems  to  conceive  that  the  skelethns 
of  the  warriors  slain  in  that  battle  were  speedily  encrusted  with  thft 
calcareous  sand  of  the  place,  and  that  this  recently  formed  slodi 
Constitutes  the  rock  in  which  the  fossil  skeleton  was  found.  '] 

-  On  Tuesday,  Dec.  VJ,  a  paper  was  read  endeavouring  to  cxptkih 
the  way  in  which  the  rock  containing  the  Guadaloupe  skeleton  wiiS 
li^tatinated.  It  contained,  likewise,  an  enumeration  of  the  difTe- 
rent- speciei  of  shells  and  madrepores  the  fragments  of  'wliieh  occur 
in  the  rock.  .> 

At  the  same  meeting  a  paper  by  Dr.  Macbride,  of  South  Carolirri, 
was  read,  giving  an  account  of  the  fly-eatching<^iiy|tiBh  ^f  tlip 
ns^of-tbe  Snracenia  flava  and  adunca.    These l3iWrt^r\s<iiute 
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aliJnd  of  tub?  whh  bb  operculum  at  the  top.  They  contain  a  ssc- 
^iwinc  liquid  wfaicli  allures  tbe  insect.  It  lingers  some  time  od  the 
SMugiQ  of  the  leaf,  but  at  last  ventures  in,  and  b  drowned  in  the 
liquid,  being  unabk  to  make  its  way  up  the  tube,  which  is  beset 
with  hairs  pointing  downwards,  and  preveutir^  lis  escape.  Ths 
number  ol  ihes  destroyed  by  talhng  into  th^ese  leaves  is  very  greM. 
^ey  are  sometimes  phiced  in  rooms  fur  the  purpose  of  getinig  rid 
•f  flies. 
>  On  Tuesday,  Jan.  16,  1816,  a.  paper  hy  M.  Richard,  of  the 
French  Institute,  was  read,  corttainiiig  a  description  of  two  net* 
species  of  Americait  plants,  the  xiflopta  sericea  and  oxandra  It  "" 
Jolut. 
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June  16,  ISlo. — Apaper,  entitled  Description  of  a  New  Ore  of 
Tellurium,  by  Professor  Estnark,  of  Chrisiiana  (accompanied  by  a 
ap^cimcn),  was  read.  This  ore  occurs  in  hexagonal  plates,  of  a  tin' 
white  colour.  When  exposed  to  the  blow-pipe,  it  exhibits  all  the 
characters  of  tellurium,  and  there  remains  behind  a  globule  of 
silver.  It  is  found  in  the  Oundal  copper-mine,  accompanied  by 
copper  pyrites  and  by  molybdena. 

A  paper  on  the  analysis  of  a  Swedish  mineral,  supposed  to  he 
falspar,  hy  John  F.  W.  Herschell,  Esq.  was  read.  'J'hc  former 
part  of  the  paper  consists  of  observations,  supported  by  examples, 
for  the  purpose  of  showing  that  silica  acts  as  a  weak  acid  in  the 
cofupositioQ  of  mincrd  substances,  and  that  it  combines  with  tha 
other  earths,  and  with  metallic  oxides,  in  definiie  proportions.  The 
mineral  itself,  a  detailed  account  of  the  analysis  of  which  is  given 
in  the  latter  part  of  the  paper,  approaches  nearly  in  its  composition 
to  fibrolitc,  its  ingredients  with  their  proportions  being  as  follows : 

Alumina    G4-32 


Silica 34-03       '<l^| 

Oxide  of  iron  and  lime,  besides  a  trace  of)      ,.^j,        ^^^| 


}      l-?5 


oxide  of  manganese  and  potash 

100 

A  letter  from  S.  Solly,  Esq.  to  the  Junior  Secretary,  dated 
I  Qiristiana,  Dec.  6,  1SI4,  was  read.  In  this  letter  some  particulan 
,  nlative  to  tbe  junctions  of  the  shell  lime-sioiie  and  trap  in  th6 
[  yjeinity  of  Christiana  are  related,  and  their  application  to  a  pani- 
L  oUbt  theory  of  Mr.  S.  on  the  origin  of  the  compact  and  porphyritic 
Imps. 

1  'A  paper,  entitled  An  Account  of  sonne  Attempts  (o  ascertain  the 
Angles  of  the  Primitive  Crystals  of  Quartz,  and  of  the  Sulphate  of 
Baryies,  by  W.  Pliillips,  Esq.  M.  G.  S.  vras  read.  M.  Haiiy,  io 
his  Tableau  Comparatif,  has  stated  the  angles  of  the  primitive 
crystals  nf  quartz  at  94"  24'  and  85°  3fi'. 
Mr.  Phillips,  in  his  trials  with  ihe  reHecting  goniometer  on  soaM 
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hundreds  of  smftU  brilliant  crystals  from  Norway,  from  Spain,  and 
from  Bristol,  did  not  find  a  single  crystal  in  which  the  measurement 
•f  the  angles  precisely  correspond  with  those  determined  by  Haiiy, 
sordid  he  meet  with  a  single  example  of  perfect  coincidence  among 
tfa^  corresponding  angles  of  any  one  crystal.  The  only  measttre<» 
nents  in  which  several  specimens  agreed  were  94**  15'  and  85**  45'-; 
tfnd  these,  therefore,  Mr.  P,  is  inclined  to  consider  as  approaching 
Dearer  to  the  true  dimensions  of  the  primitive  rhomboid  than  any 
other*  This  want  of  coincidence  in  the  measurements  of  crystals 
which  were  selected  on  account  of  their  brilliancy  and  seeming  per- 
fection, induced  Mr.  Phillips  to  subject  to  similar  examination  some 
remarkably  fine  crystals  of  sulphate  of  barytes,  and  in  these  also  m 
similar  disagreement  in  the  dimensions  of  the  same  angle  in  difie- 
rent  crystals  was  found  to  occur,  amounting  to  at  least  2G',  He 
then  examined  some  good  cleavages  in  the  direction  of  the  pTi\nitive 
planes,  and  found  six  of  them  agree  perfectly  in  giving  101^  42' 
•for  the  obtuse  angle,  and  7^°  1^'  for  the  acute  angle,  of  the  primi- 
tive rhomb;  a  result  difiering  materially  from  that  of  Haiiy,  who 
•tatcsthem  to  be  101°  32'  13"  and  79°  27'  47". 

A  communication  from  Dr.  Berger,  of  Geneva,  was  read.  In 
this  paper  Dr.  B.  describes  the  scapula  of  some  unknown  large 
animal  which  was  recently  found  in  the  lake  of  Geneva. 

Nov.  3. — A  paper  from  G.  Cumberland,  Esq.  on  certain  organic 
remains  found  near  Weston  Super  Mare  was  read.  Closely  adjacent 
to  Weston  Super  Mare  is  a  promontory,  the  summit  of  which  is 
occupied  by  a  Roman  station  called  Whorlbury  Camp ;  and  at 
the  northern  extremity  of  this  promontory  is  a  small  rocky  island^ 
resorted  to  by  fishermen  at  low  water.  A  narrow  horse  road  leads 
from  the  downs  above  to  this  island ;  on  the  left  hand  of  whicb^ 
opposite  to  the  sea,  may  be  observed  a  bed  of  soft  red  sand^stooe 
interstratified  with  others  of  hard  red  marl.  The  entire  thickness 
of  these  beds  is  about  six  feet,  they  dip  at  an  angle  of  about  47^^ 
and  rest  on  a  grey  lime-stone  destitute  of  shells.  In  the  marly  part 
of  diese  beds  occur  numerous  substances,  resembling  pieces  of 
bamboo  separated  at  the  joints.  Their  length  rarely  exceeds  five 
inches,  bnt  their  thickness  varies  from  a  quarter  of  an  inch  to  five 
inches.  Their  substance  appears  to  be  red  clay,  more  or  less  pene- 
tnited  by  quartz.  There  is  no  apparent  passage  from  one  joint  to 
the  next,  although  the  ends  are  often  in  contact ;  from  which  eif- 
curostance  Mr.  C.  concludes  them  to  be  real  vegetable  remains* 
These  same  substances  also  occur  at  Uphill,  on  the  opposite  point 
of  Weston  Bay,  but  aire  there  imbedded  in  a  coarse  grey  shell 
.  lime-stone.  Just  over  the  outburst  of  these  beds  at  Whoribury 
Camp  h  a  pale  yellow  sand-stone,  containing  long  white  stalks  of 
Abayonia,  which  when  in  fragments  might  easily^  from  their  cellular 
structure,  be  mistaken  for  fossil  bonesi 

In  another  letter,  addressed  to  the  S  '  .  Mr.  Cumberland 
inehttons  the  discovery  of  a  new  and  |  nt  bottle  encrinite 

in  the  black  rock  of  6ristol. 
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A  paper,  eatitled  Some  Observations  on  the  Salt  Mines  of  Car- 
dina  made  during  a  Tour  in  Spain  in  the  Summer  of  1S14,  by  Dr. 
Traill,  was  read.  From  the  bank  of  the  river  Cardonero,  neai  the 
town  of  Cardona,  in  the  province  of  Catalonia,  a  small  valley 
extends  for  about  half  a  mile  in  a  direction  from  £.  S.  E.  to 
W.  N.  W.,  bounded  by  steep  and  lofty  ridges,  of  a  coarse  yellowish 

Sey  micaceom  sand-stone.  The  bottom  and  immediate  sides  of 
e  valley  consist  of  reddish-brown  clay,  from  which  large  im- 
bedded masses  of  rock  salt  project  in  the  manner  of  more  ordinary 
rocks.  At  the  upper  extremity  of  the  valley  is  a  rugged  precipice 
from  400  to  500  feet  in  height,  of  greyish-while  salt,  being  perhaps 
partly  natural,  but  principally  artificial,  as  it  forms  the  side  of  the 
great  quarry  from  which  this  valuable  mineral  has  been  extracted 
Quring  many  ages.  The  lowest  part  of  the  present  works  has  a 
Kilid  floor  of  pure  salt,  and  is  nearly  on  a  level  with  the  bottom  of 
the  valley,  where  no  salt  occurs,  but  the  real  depth  of  the  bed  has 
,no(  been  ascertained.  The  surface  of  the  precipice  of  salt,  which 
has  been  long  exposed  to  the  weather,  is  furrowed  by  innumerable 
-aliallow  tortuous  channels,  divided  from  each  other  by  their  edges, 
often  so  sharp  as  to  cut  the  hands  like  broken  glass.  This  appear- 
.ance  is  evidently  produced  by  the  winter  rains,  which  in  their 
descent  along  the  face  of  the  rock  become  nearly  saturated  with  the 
sit  which  they  dissolve.  The  general  colour  of  the  exposed  surface 
is  greyish  white,  tinged  here  and  there  of  a  pale  reddish  brown  by 
-,^he  intermixture  of  clay.  Towards  the  extremities  of  the  rock 
extremely  thin  layers  of  plastic  clay  are  insinuated  between  layers 
"ef  salt,  giving  the  mass  a  waved  and  striped  appearance.  The 
'fracture  of  the  salt  is  highly  crystalline,  and  usually  exhibits  laige 
grained  distinct  concretions.  A  brine  spring  flows  out  at  the  foot  of 
flie  great  precipice,  the  water  of  which  is  probably  almost  saturated, 
unce  the  channel  which  it  has  worn  in  the  salt,  over  which  it  hm 
^  flowed  for  many  years,  is  not  more  than  two  feet  wide,  and  less 
"than  a  foot  in  depth.  No  specimens  were  observed  by  Dr.T.  of  the 
'  filij-ous  variety  of  salt,  nor  was  there  the  least  appearance  of  gypsum 
JD  the  neighbourhood.  The  salt  is  quarried  by  wedges  and  pickaxes, 
and  when  ground  in  a  common  mill  is  perfectly  white  and  fit  for 
use. 

Dec.  15. — The  reading  of  Dr.  Eerger's  paper  on  the  Physical 
Geography  of  the  County  of  Donegal,  in  Ireland,  which  had  occu- 
pied the  Society  during  the  two  preceding  meetings,  was  concluded. 
The  county  of  Donegal  presents  an  area  of  about  2,000  square 
^iles,  of  very  varied  surface.     By  far  the  greater  part  of  this  is 
-  occupied  by  primitive  rocks,  which,  rising  to  considerable  elcva- 
f  .tions  above  the  level  of  the  sea,  constitute  a  very  distinct  chain  of 
I  fountains,  about  54  miles  in  extreme  length  from  N.  E.  to  H.  W. 
I  This  chain  is  itself  composed  of  sbt  nearly  parallel  and  equidistant 
■  ^nes,  the  entire  breadth  of  which  may  be  stated  on  an  average  at 
^  .About  15  miles.     Tlie  northernmost  parallel,  ranging  about  three 
'  JnHes  from  the  csjaat^  extends  from  Sheephaven  to  the  T 
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Giddore.  It  is  composed  of  several  mountainous  elevations,  more 
or  less  connected  together ;  some  of  which  are  round  backed,  do. 
not  exceed  800  feet  in  height,  and  consist  of  green-stone;  while 
the  others  have  long  flat  summits  subsiding  to  the  S.  W.,  attain  in 
some  parts  an  elevation  of  1,200  feet,  are  qt^cessively  barren,  and 
consist  of  quartz  rocL  Of  these  latter  the  most  remarkable  is 
Cf^intrena  mountain. 

The  second  parallel  runs  about  three  miles  south  of  the  first,  in* 
eluding  most  of  the  highest  mountains  of  the  county,  and  is  almost 
wholly  composed  of  quartz  rock.  It  forms  a  continuous  line  from 
Miickish  to  Arigie,  of  which  the  principal  summits  are  Muckish 
mountain,  2,100  feet  high,  and  exhibiting  on  its  south-western 
side  a  wall  of  quartz  rock  nearly  1,400  feet  high;  the  three  moun- 
tains called  Aghla5  the  highest  of  which  rises  about  1,900  feet 
above  the  sea;  and  Apigie,  the  loftiest  in  the  county,  being  at 
least  2,400  feet  in  height. 

The  third  parallel  lies  at  the  distance  of  two  or  three  miles  south 
of  the  second,  and  consists  entirely  of  gneiss.  It  presents  round- 
backed  hills  more  fertile  than  the  quartz  rock  mountains,  and  for 
the  m9st  part  of  inferior  elevation.  The  two  mountains,  however, 
of  the  name  of  Slieve-Snaght,  which  belong  to  this  range,  must 
be  considered  .as  exceptions  with  regard  to  the  last  particular,  as  the 
lower  of  them  is  nearly  1,900,  and  the  higher  exceeds  2,100,  feet 
in  height. 

The  fourth  parallel,  almost  adjacent  to  the  third,  is,  like  that, 
composed  entirely  of  gneiss.  It  is  of  inferior  elevation,  the  loftiest 
summit  not  exceeding  1,700  feet.  In  parts  it  is  covered  by  bog ; 
but,  upon  the  whole,  offers  a  large  extent  of  good  pasturage. 

The  fifth  parallel  is  the  longest,  but  the  most  interrupted,  of  any* 
It  commences  with  Binnion  Hill,  in  Innishaven,  and  extends  as  fai: 
as  the  entrance  of  Lough  Sivilly.  The  whole  of  this  range  is 
quartz  rock;  the  summits  vary  in  height  from  800  to  1,7^0  feet, 
the  latter  of  which  is  the  elevation  of  Aghla-more,  the  principal 
mountain  of  the  line. 

The  sixth  parallel  consists  of  groups  loosely  connected  with  each 
other,  some  of  which  (and  those  the  highest)  consist  of  quartz  rock. 
Of  these  latter  Dooghrsey,  2,193  feet  above  the  sea,  is  the  most 
remarkable. 

The  spaces  which  separate  the  above-mentioned  lines  of  moun- 
tain from  each  other  form  longitudinal  vallies,  the  course  of  which 
nearly  corresponds  with  the  bearing  or  dead  level  of  the  strata. 
From  each  opening  of  the  valley  the  ground  rises  more  or  less  ra- 
pidly, but  in  an  unequal  proportion,  till  it  attains  the  summit  level 
in  which  various  springs  originate,  the  waters  of  which  run  N.  E« 
and  S.  W.,  and  are  augmented  in  their  progress  by  the  streams  dis- 
charged into  them  from  the  transverse  valleys,  by  which  latter  the 
conti)Quity  of  the  main  ridges  is  more  or  less  interrupted.  The 
summit  level  of  the  valley  between .  the  fi:  Ksond  lines  of 

mountains  b  347  f^^t  above  the  level  of  thi  tliat  between 
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tile  second  and  third  lines,  910  feet;  the  elevation  of  the  others 
was  not  ascertained.  The  mean  elevation  of  the  flats  and  valleys, 
jind  champaign  land  of  the  county,  is  alwut  2i0  feet. 

'  Most  of  the  individual  mountains,  and  the  chains  themaelvw, 
generally  speaking,  have  a  greater  declivity  to  the  S.  than  to  the 
N. ;  but  this  declivity  la  more  rapid  on  the  N.  than  on  the  S., 
amounting  in  the  former  to  eight,  and  in  tlie  latter  to  only  two, 
feet  in  100.  The  slopes  to  the  N.  are  encumbered,  and  rendered 
uneven,  by  fallen  blocks  and  bowlders,  while  those  to  the  S.  are 
ciuiic  smooth  and  even. 

'  A  letter  from  the  Rev.  Archdeacon  Barnes  to  Mr.  Bucklanti, 
Bated  Bombay,  March  31,  1815,  was  read. 

In  this  letter  Mr.  Barnes  communicates,  on  the  authority  of  Mr. 
Cofiland,  Assistant  Surgeon  to  the  European  forces  in  the  Guzerat, 
Some  particulars  relative  to  the  camclians  of  Cambay. 
'  These  arc  all  procured  from  the  neighbourhood  of  Broach,  bj 
finking  pits  during  the  dry  season  in  the  channels  of  torrents.  The 
Dodules  which  are  thus  found  lie  infermi.ied  with  other  rolled 
pebbles,  and  weigh  from  a  few  ounces  to  two  or  three  pound*. 
Their  colour,  when  recent,  is  blackish  olive,  passing  into  grey. 
The  preparation  which  they  undergo  is,  first,  exposure  to  the  sun 
Ibr  several  weeks,  and  then  calcination.  The  latter  process  is  per- 
formed by  packing  the  stones  in  earthen  pots,  and  covering  tneio 
^ith  a  layer  five  or  six  inches  thick  of  dried  goat's  dung.  Fife  t» 
then  applied  to  the  mass;  and  in  L2  hours  time  the  pots  are  safR- 
ilenlly  cool  to  be  removed.  The  stones  which  they  contain  are 
how  examined,  and  are  found  to  be  some  of  them  red,  others  pinftj 
and  others  nearly  colourless;  the  difference  in  their  respective  tints 
depending  in  part  en  the  original  quantity  of  colouring  matter,  and 
In  part  perhaps  on  the  difference  in  the  heat  to  which  they  have 
been  exposed. 
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Mathem.\tical  Pabt. 

By  M.  le  Chevalier  Delamhre,  Perpetual  Secretary, 

IConliiiMd  from  toI.  vi.  p.  ^C3.) 

M.  Mongez,  Member  of  the  Class  of  Ancient  History  and  Lile- 
lature,  has  presented  to  that  of  the  Sciences  an  antique  piece  of 
aniiour  found  on  the  banks  of  the  Somme,  and  which  is  foroied'tlf 
s  flint  fixed  in  a  handle  of  hart's-horn. 

^  M.  Barbie  du  Socage,  Member  of  the  same  Class,  has  read  ii 
ipejnoir  of  M.  le  CVimtaAodreossi  on  the  bosphorus  of  Thrace,  ra 
jjhich  there  is  a  long  discussion  about  the  actniil  state  of  the  Shore, 
iffiich  ought  to  fiirjiish  iiliportarit  inforiiiatioli  t6  jud^  Of  tte  ^, 
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different  systems  proposed  by  philosophers  respecting  the  ancient 
state  of  (he  different  seas  whicli  at  present  compose  t)>e  Medi.^ 
terraDean.  This  is  all  that  it  is  possible  to  say  at  present  of  ^ 
work  merely  known  to  us  by  a  single  reading. 

M.  Rochon,  who  has  supplied  astronomers  with  a  more  exact 
method  of  estimaiiQg  the  diameters  of  the  little  planets,  has  stateg 
to  the  Class  his  ideas  about  extending  that  method  to  the  diametcra 
of  thp  sifi?  and  moon, 

M.  le  Chevalier  Delambre  has  given  the  description  of  a  sun>dial 
ibund  at  Pelos  among  the  tuins  of  the  temple  of  Apotio,  wbieh 
was  brought  to  Paris  by  M.  Mauduit,  jun.  architect  in  ilie  service 
of  the  Kmperor  of  Russia,  and  deposited  in  the  Cabinet  of  Anti- 
cjuities.  'f  he  author  of  tlie  memoir  has  taken  occasion  to  treat  of 
the  gnomooics  of  the  ancients. 

Just  when  this  article  was  going  to  press,  we  were  informed  that 
the  Antiquhies  of  Athens  hy  Stuart,  newly  translated  into  Freijch, 
Paris,  Firmin  Dtdot,  1S08,  contains  a  gnomonic  monument  much 
more  importsint,  more  curious,  and  especially  more  complete.  We 
have  read  in  the  dissertation  of  Martini,  p.  60,  tliat  l^roi  in  his 
J^uins  of  the  Monuments  of  Ancient  Greece,  p.  15,  has  described 
a  dial  which  he  had  seen  at  Athens,  near  the  house  of  Thrar 
«illus.  Martini  adds,  that  his  dial  is  quite  similar  to  ttiat  of 
^erosuf.  He  says,  likewise,  tliat  the  tigure  which  Leroi  has  giv^p 
of  il  is  very  incomplete.  This  prevented  us  from  consuhing  Leroj, 
and  led  us  to  conclude  that  Athens  offered  nothing  of  this  kind 
worthy  of  exciting  our  curiosity.  By  the  advice  of  M.  Visconii, 
me  have  consulted  the  work  of  Stuart.  We  there  find  a  "ery  de- 
tailed description  of  a  monument  known  by  the  name  of  the  lower 
qf  t]ie  Winds.  It  is  a  regular  octagon,  on  the  faces  of  which  arc 
sepresenied  the  eight  principal  ivinck,  below  which  are  seen  eight 
4i£&rent  dials,  four  regular  and  four  declining,  at  angles  of 
4,5'j  1,35°,  2125°,  and  315°.  The  regular  dials  are  the  verticals 
of  jsouth,  north,  east,  west ;  the  four  others  are  in  the  intermediate 
positions. 

Vitruvius,  who  has  described  this  Tower  of  the  Winds  in  the 
sixth  chapter  of  his  (irst  book,  docs  not  say  a  word  about  these  eight 
l^ais  '■  SDtd,  what  is  singular  is,  that  in  the  pan  of  his  book  in 
Vhic^  he  speaks  of  all  the  known  dials,  he  keeps  the  same 
^iieoce  with  respect  to  the  eight  dials  of  Athens,  though  more 
important  in  every  respect  than  those  of  which  he  names  the  in- 
vetitors.  One  seems  entitled  to  conclude  from  this,  tliat  the 
(|i^Is  have  been  added  afterwards  at  a  time  posterior  to  Vitrur 
Vijjs,  ^Dd  especially  posterior  to  the  time  of  Andronicus  Cyrrhestes^ 
Author  of  the  monument. 

,S,marr,  who  makes  himself  this  objcclion,  endeavours  to  answer 
iH^  a  pa^ge  of  Varro,  who,  speaking  of  this  tower,  denotes  it  by 
tlw  jQatne  of  the  Tower  of  the  Clocji,  ^^g  answer,  which  is  far 

t  direct,  becomes  stiU  less  m  ^ZJjBHnr^liich  Stiuirt  i 


■  'ilS  proceedings  nf  Phihsoptiical  Societies.  {Fki 
I     to  slioW  lliat  tlie  tower  contained  a  water-clotk,  the  vestiges  uf 
I     which  still  exist  in  conduits,  which  he  has  described  with  care,  and 

■  'fcf  which  he  has  given  figures  in  two  of  his  plates. 

M  "'  If  the  tower  contained  a  clepsydra,  Varro  might  call  it  Tower  of 
I  ■Hte  Cloclc.  He  would  have  named  it  Tower  of  the  Clock,  if,  be- 
I  *ilides  this  clepsyiira,  it  had  presented  eight  other  docks,  or  solar 
I     "dial  plates. 

I  This  curious  particularity  for  the  history  of  gnomonics  was  a 
B  "thing  sufficiently  remailtablc  Ibr  Varro  and  Vilruvius.     We  draw 

■  little  more  information  from  the  incomplete  expression  of  the  one 
I     %aTi  from  the  silence  of  tlie  other. 

I  ' '  The  authors  of  the  Historical  Dictionary,  in  speaking  of  the 
I  Wchitect  Andronicus,  say  nothing  of  the  time  when  he  lived. 
I  Those  of  the  Universal  Bi(^raphy  say  that  "  we  judge  from  the 
I  'style  of  arcliiteclure  of  that  monument'  already  corrupted,  and  by 
I  ''the  mediocrity  of  the  bas  reliefs,  that  he  was  after  the  time  of 
I   -  Tcricles," 

I  '  In  the  lime  of  Pericles  and  Anaxagoras  the  science  of  gnomonics 
I  'was  too  little  advanced  in  Greece  to  enable  them  to  form  these  eight 
I  '"dials  at  Athena.  Historians  speak  of  the  first  gnomon  established 
I-  ^  T)y  Anaximandcr  at  Laccdemon.  There  was  a  great  distance  be- 
I  '  'tween  this  gnomon,  which  probably  only  pointed  out  mid-day,  and 
I  the  dials  declining  in  various  figures,  exhibited  in  the  Tower  of  the 
I  'Winds.  It  appears,  then,  veiy  probable,  that  Andronicus,  or  the 
I  'author  of  the  eight  dials,  whoever  he  was,  lived  a  good  while  after 
I  "'Pericles,  who  died  429  years  before  our  era.  Nothing  prevents  us 
B  '  "from  supposing  him  contemporary  with  Hipparchus ;  and  theo  tha 
I  '\un-dtals  at  Athens  wjll  suppose  nothing  that  was  not  known  by  the 
I  '""works  of  the  ancient  mathematicians,  of  whom  Ptolemy  has  ex- 
I  ''plained  and  completed  the  doctrine  in  his  book  of  Analemma.  If 
ft  theire  be  no  contrary  proof,  I  should  be  inclined  to  assign  as  the  date 
•  "'the  first  years  of  our  era. '  Probably  the  question  will  never  be  re- 
I  "'  'solved.   What  is  certninj  or  at  least  very  probable,  is  that  these  sun- 

■  *'  dials  supptBc  a  knowledge  of  gnomonics,  and  consequently  of  tri- 
r"%)nOTrietry,  unless  we  suppose  them  to  have  been  traced  empyi^ically 
■^.'nby  means  of  the  concave  hemisphere  of  Berosus, 

J*"  These  sun-dials  are  oi'  a  form  similar  to  those  which  we  find  in 
lj"flie  Commentary  of  Commandin  on  the  Analemma,  Their  theory 
■;*''  is  perfectly  known.  It  remained  to  be  known  with  what  precisioii 
B*'tbfcy  had  been  drawn. 

■  -un  ■'f\^^  style'ia  'ei'try  where  wanting.  We  see  only  in  the  marble 
m  the  holes  where  it  was  inserted  ;  buf  the  summit  of  the  style  was 
l.'^^ldom  in  the  axis  of  these  holes,  not  even  in  the  regular  dials, 
t  which  are  here  to  the  number  of  four.  But  the  height  of  the  style, 
mSl  '■'  ^^'^  place  of  its  foot,  are  not  indispensable  data;  we  can  de- 
WVD  ^lice  them  from  some  of  the  dimensions  of  tlie  dial.  The  author 
r^*  )ias  lakeH  bare  to  mark  on  his  plates  the  length  of  a  cbnsiiJerable 
IP'tWfflbfef  flf  "tliteeiteeB  ijlur'tfaa  ehoice*whi6h:  he  hat  mMe-agltat 
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always  sufScient.  It  is  seldom  the  most  convenieDt  for  the  calcu- 
lator. We  may  even  *  sometimes  doubt  whether  the  figures  have 
beeu  transcribed  and  engraved  with  the  requisite  exactness. 

Notwithstanding  these  difficulties,  we  have  satisfied  ourselves  that 
the  south  dial  was  very  exact.  The  height  of  the  style  ought  to  be 
64-  English  inches.  '  This  value  has  been  directly  verified  six 
different  ways ;  we  may  say  by  the  whole  details  of  the  dial.  The 
hours  are  temporary,  and  are  not  numbered. 

The  northern  dial  is  only  a  supplement  to  the  first.  It  is  on  the 
same  scale,  and  had  the  same  style.  We  see  only  two  lines^of  the 
morning  and  two  of  the  evening ;  or  rather  those  lines  which  pro- 
ceed  from  the  bottom  of  the  style  indicate  the  direction  of  the 
shadows  for  these  difierent  instants.  Two  of  these  four  lines  are  too 
long,  because,  instead  of  the  hyperbolic  arc,  which  ought  to  ter- 
minate them,  a  straight  line  has  been  drawn.  Tliese  slight  faults 
are  but  of  inferior  importlmce. 

The  east  dial  plate  is  not  less  exact  than  the  south.  It  is  pretty 
narrow,  though  the  length  of  the  style  has  been  19-f  English  inches; 
that  is  to  say,  almost  double.  This  length  has  been  verified  by  a 
number  of  particular  proofs,  and  by  the  whole  of  the  dial. 

The  dial  of  the  south-west  offers  the  same  agreement  in  all  its 
parts.  The  height  of  its  style  must  have  been  2.5-^  inches.  The 
mclination  of  the  equinoctial  with  the  horizontal  is  42^  4(/,  just 
what  calculation  gives. 

The  dial  of  the  north-east  does  not  appear  to  have  been  con- 
structed with  so  much  cm'e,  or  at  least  so  successfully.  The  style 
is  only  6^  inches.  The  horaxy  lines,  only  three  in  number,  are 
Tery  oblique.  The  least  error  in  the  graphic  operation  may^  sensibly 
alter  these  lengths,  and  these  considerations  excuse  the  artist.  Be- 
sides, this  dial  is  the  least  important  of  all.  We  here  see  nothing 
which  we  may  not  obtain  with  much  more  certainty  from  the  neigh- 
bouring dials. 

.  The  three  other  dials,  those  of  the  south-west,  the  west,  and  the 
north-west,  could  only  ofier  the  counterproofs  of  the  opposite  dials. 
.The  author  has  not  figured  them  in  his  plates.  In  general,  he  is 
frugal  of  information  respecting  these  di^s,  which  interested  him 
less  than  what  concerned  architecture.  But  he  has  done  all  that 
we  could  demand  in  giving  us  the  exact  figures  of  five  dials,  which 
offered  something  particular :  these  dials  do  not  inform  us  of  any 
diing.  which  we  might  not  have  concluded  as  well  from  the  dial  of 
Delps ;  but  they  are  much  larger,  and  better  executed.  They  are 
in  their  place,  and  in  all  respects  form  the  most  curious  monu- 
ment that  we  know  of  the  practical  gnoroonics  of  the  ancients. 

The  following  is  a  Ibt  of  the  works  published  by  the  members 
of  the  Institute  in  the  course  of  the  year. 

.  Travels  to  the  Equinoctial  regions  of  the  new  Continent,  in  the 
Years  1799,  1800,  1801,  1802,  1803,  and  1804,  ly  Alex,  de 
Humboldt  and  A.  Bonpkmd ; .  dravm  ubhy  Ahde  Humboldt ;  mih 
4wo  AtksseSf  which  jexhibii,  th$,  Ki^ws  of  the  CordiUeras 


^  Froteedings  of  Pldlcsophlcal  Sacielies.  {P»i, 

i  the  Monuments  of  the  Indigenous  Inhabitants  of  America,  and 

rather  ike  Geographical  and  Fh/sical  Charts.  Tom.  i.  Paris, 
SdiveH,  18H.— This  first  jiart  ot'  the  historical  relaiioii  of  a 
t  Journey,  unique  in  its  kind,  as  it  equally  interei^ts  the  naturalist,  the 
I  J^Ilasnpher,  the  historian,  the  antiquary,  the  geographer,  the  astro- 

Kiner,  was  expected  with  so  much  the  more  impatience,  as  it  w« 
awn  to  have  been  ready  for  FOine  time,  and  retarded  only  l>y  cir-' 
cumslances  unconnected  with  the  worlc  a?  well  as  with  the  author. 
The  introduction  puts  us  in  mind  of  -the  object  wliich  M,  de 
I  jHumbohit  had  in  his  travel*,  and  collects  in  a  single  view  ihe  ccA- 
lections  and  observations  whicli  he  has  made,  the  care  whieh  h« 
took  to  transport  them,  the  obstacles  which  he  encountered,  and 
jtie  names  of  the  difl'creiit  parts  which  compose  the  wliole  coUec- 
iion. 

.  The  6rst  book  contains  his  departure  from  Spain,  li!s  abode  M 
the  Canaries,  his  excursion  to  the  Peak  of  Teneriffe,  the  singulw 
Jpbservation  irf  sun-rise  at  a  height  of  more  than  1800  fathoms,  the 
duration  of  which  was  8'  1",  instead  of  2'  41";  the  description 
of  the  crater,  and  the  magnificent  view  enjoyed  from  the  summit 
of  t!ie  mountain.  The  traveller  discusses  the  different  means  em- 
cloyed  before  liim  to  determine  the  height  of  the  Peak,  gives  the 
ftistory  of  the  eruptions  of  the  volcano,  examines  its  product*, 
llvhtch  he  compares  with  those  of  the  most  celebrated  volcanoes 
which  he  has  visited.  He  gives  an  hisloriial  account  of  (he 
Guanches,  and  examines  the  remains  of  their  language. 
.  In  his  voyage  from  the  Canaries  to  the  coast  of  South  America, 
dfter  some  observations  on  the  trade  winds,  he  describes  the  ad- 
mtntages  and  inconveniences  of  ditferent  routs  which  may  be  taken 
Jn  crossing  the  Atlantic.  He  continually  rectifies  the  estimate  of 
tfae  Pilots  by  astronomical  means,  and  he  announced  to  them  the 
l]H)d  from  which  they  thought  themselves  distant  two  or  three  dayV 
navigation.  Land  appccirs;  the  cnptaio  takes  it  for  Trinidad,  ob- 
fcrvations  pointed  out  Tobago.  The  captain  is  forced  to  confess 
his  error.  After  these  facts,  which  would  prove,  if  it  were  neces- 
|>ry,  the  importance  of  the  astronomical  metliods,  we  find  obeer- 
j  tations,  both  numerous  and  interesting,  on  the  temperature  of  t(i« 
>  and  that  of  tite  sea ;  on  the  colour  of  the  sky  and  of  tlie  ocean  ; 
an  the  inclination  of  the  magnetic  needle  and  the  intensity  of  the 
piagnctic  forces;  on  the  purity  and  electricity  of  the  air. 

The  second  book  begins  with  a  description  of  Cumana  and  its 

•nvirons.     TIte  frequent  earthquakes  to  -which  this  coast  is  siihjcc* 

fKcasions  very  interesting  remurbs  on  these  terrible  plienomena. 

I  jhe  tilth  chapter,  tlie  last  iu   the  rolume,  is  devoted  to  the  salt 

[  IP'iigs  "f  Araya,  to  the  coast  of  pearls,  and  to  the  ruins  of  tlie 

I  fistle  of  St.  Jitgo. 

1- 1-  The  part  of  the  Atlas  whicli  is  joined  to  this  volume  consists  of 
[  fve  ^tes,  very  well  esecuted,  which  le present  the  iuferior  limH 
I  fi  perpetual  enow  at  ditrerent  laiintdes;  the  couree  of  the  o<.'eBn 
Li|R^^^.{>^ii>cs.0f  .V«rii3e;,tlie«out*saf  tli€ 'Kio  Meta  tst^  -t^ 
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eastern  ptrt  of  the  tnountcins  of  New  Granada ;  finallyi  a  geoIo« 
gical  picture  of  the  singular  v6lcano  of  Jorullo,  which  sprung  out 
of  the  earth  in  the  month  of  September  1759,  surrounded  with 
several  thousands  of  volcanic  cones  of  400  toises  in  height. 

Tables  of  thfi  Divisors  for  ail  tke  Numbers  of  ike  2d  Million. 
By  M.  Bufckhardt. — We  have  already  spoken  of  this  work,  which 
appeared  on  the  first  of  January,  1814.  We  take  the  opportunity 
of  announcing  that  the  third  and  fourth  millions  are  in  the  press. 

Treatise  on  tke  Differential  and  Integral  Calculus,  by  M.  Lacroix\ 
2d  Ediium,  revised  and  augmentedj  volume  second.  About  850 
pages.  'Paris,  Madame  Vetive  Courcier^ — ^The  author,  in  a  short 
advertisement,  gives  the  motives  which  led  him  to  deviate  in  some 
points  from  the  plan  pointed  out  in  the  preliminary  discourse  to  tha 
first  volume.  In  his  opinion  the  general  theory  of  the  conditions 
t)f  integratk)n  ought  to  follow  immediately  the  methods  relative  to 
tiie  integration  of  functions,  with  a  single  variable  quantity ;  be- 
cause it  is  to  this  integration  that  is  reduced  that  of  any  differential 
functions  whatever,  when  they  satisfy  the  conditions  of  Integra-^ 
iiility.  In  what  concerns  partial  differential  equations,  he  hat 
made  some  considerable  transpositions,  in  order  to  prevent  repeti- 
tion, and  to  show  more,  clearly  the  properties  and  the  connexion 
of  the  different  processes  proposed  by  the  great  mathematicians  of 
our  time,  to  treat  this  kind  of  equations.  By  this  new  arrange^ 
inent^  by  his  remarks  on  the  integrals  to  which  this  new  edition 
gives  new  deveiopcments,  he  has  endeavoured  to  throw  light  on  a 
aubject  which  Imd  not  yet  been  sufficiently  elucidated.  He  is  at 
pains  to  point  out  the  difficultjr. 

The  calculus  of  variations  is  treated  with  all  the  details  which 
the  importance  and  singularity  of  the  method  required.  To  make 
itB  nature  sufficiently  understood,  it  became  necessary  to  point  out 
the  principal  attempts  that  have  been  made  to  unite  it  with  the 
principles  of  the  differential  calculus.  This  the  author  has  exe* 
euted  in  his  last  chapter,  where  the  method  of  variations  is  pre** 
aeiited  in  all  the  g^serality  and  simplicity  which  the  first  symboit 
employed  by  M.  Lagrange,  and  the  consideration  of  infinitely 
afmall  quantities,  give  it. 

Phiwophical  Essay  on  Probabilities,  by  M.  le  Compte  Laplactf. 
'A  Volume  in  Ato.  of  5>6  pages^  Paris,  Madame  Veuve  Courcier.^^ 
'M*  Laplace,  after  having  in  a  first  work  treated  this  interesting  and 
difficult  subject  like  a  consummate  mathematician,  and  having  singu- 
larly enriched  it  by  new  methods,  more  general  and  fruitful  than  those 
of  the  great  mathematicians  who  had  made  it  tlie  subject  of  their 
meditations,  examines  it  here  in  a  point  of  view  purely  philosor 
phical.  Without  the  assistance  of  analysis,  without  supfxishig  the 
reader  acquainted  with  any  thing  more  than  arithmetic  and  the  first 
efementB  of  algcbru,  he  explains  the  principles  and  the  general 
i^esnlts  of  that  theory.     He  makes  ic  *  ^  from  suppositions 

tlie  most  simple,  combined  so  as  oil  ire  the  degree  of 

Pltentim  of  which  every  man  is  d^  \m  t)ie  habit  ^ 
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Xe&eciing.  He  then  applies  the  principles  to  tbe  most  important 
questions  ©f  life,  which,  in  general,  are  nothing  else  than  pro- 
blems of  probability.  He  treats  successively  of  hope,  of  garnet, 
■of  the  unknown  inequalities  which  may  exist  heiwecn  chances  sup- 
posed eijual ;  of  the  laws  of  prohahility  which  result  Jrom  the  inde- 
Jimle  muliiptication  of  events;  of  the  calculation  of  probabilities 
•^plied  to  the  inquinj  into  events  and  their  causes ;  of  the  meafis 
which  vie  must  choose  among  the  results  of  a gieat  number  ofobser- 
,wiiions;  of  the  tables  of  mortality  ana  the  mean  length  of  life; 
Jd  marriages  and  any  kind  of  assodatiotis ;  of  letiejices  dependi/tg 
H#B  the  prolaliilily  of  events;  of  the  choice  anddeciswns  of  assem- 
^liesi  oi  the  illusions  in  the  estimate  of  probabilities ;  of  the  differ- 
_  «n<  means  to  approach  to  certainty. 

jt, ,  The  work  is  terminated  by  an  historical  notice  on  the  calculation 
F4>f  probabilities,  in  which  the  atCempts  and  discoveries  of  the  ma- 
il thematiciana  who  have  applied  themselves  to  this  subject  are  staled 
jdnd  appreciated  with  great  impartiality.  Nobody  was  better  en- 
.tjtled  than  Laplace  to  draw  up  this  notice,  nor  more  Interested  that 
^  jit  should  be  well  done, 

,,..' Theoretical  and  practical  Astronomy,  by  M.  Delambre;  three 
jtfl0ls,-Uo,  Paris,  Madame  l^euve  Courcier.  1814. — We  have  an- 
jfeounced  the  abridgement  of  this  work,  which  appeared  in  1813, 
,4p  one  volume  Svo.  We  have  said  that  the  plan  of  the  two  trea- 
i4J^es  is  the  same.  It  remains  to  point  out  what  was  suppressed  in 
tfbe  abridgement.  What  distinguishes  the  complete  (realise  is,  in 
i^neral,  a  great  variety  of  questions,  of  solutions,  and  formulas, 
^ore  details  on  tbe  construction,  use,  and  verification  of  instru- 
^nents.  Thus,  in  the  article  Spherical  Trigonometry,  will  be  found 
fM  number  of  formulas,  expressing  the  relation  between  five  and  six 
iparts  of  the  same  triangle,  the  analysis  of  the  different  methods  in 
i«£e  for  the  resolution  of  triangles,  a  more  complete  and  methodical 
i^dllection  of  differential  expressions,  and,  finally,  a  proof  triangle 
Iculated  with  the  greatest  detail,  and  which  may  serve  to  verify 
the  formulas  imaginable.  In  the  article  Gnomonics,  besides  the 
.new  formulas  for  the  description  of  the  horary  lines  and  the  arcs  of 
the  signs,  the  whole  gnomonic  plan  is  reduced  to  a  single  formula, 
which  has  only  one  linear  variable  quantity,  which  only  affects  one 
of  the  terms  of  wliich  it  is  composed.  In  the  article  Refractions, 
there  is  a  synthetical  solution  of  the  problem  of  the  shortest 
iwilight,  much  more  complete,  and  much  easier,  than  all  those 
drawn  from  the  differential  calculus.  The  chapter  on  The  Diurnal 
Motion  offers  solutions,  mostly  new,  of  tbe  most  useful  problems ; 
that  of  corresponding  heiglKs  is  terminated  by  tables  of  correction 
of  a  new  form,  followed  by  useful  remarks  on  the  use  of  Jogarith- 
mic  tables,  which  we  wish  to  substitute  for  tables  calculated  Id 
natural  numbers.  When  treating  of  The  Elliptical  Motim  of  the 
Earth,  win  be  found  the  comparison  of  the  different  hypotheses 
tM>ntri>ved  to  account  Jbr  tbe  iDcquahties  of  the  sun,  new  solutions 
ti'  the  probjepiof  Keplej,,^  great 'number  of  ellip^  fc^cinul^j  BqtJ 
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all  those  of  M.  Gauss^  otherwise  demonstrated  and  brought  to  a 
notation,  which  it  has  been  attempted  to  render  more  clear.  All 
these  formulas  are  illustrated  by  numerical  examples.  The  same 
attention  has  been  paid  to  the  pairallaxes,  the  eclipses,  and  to  every 
thing  that  concerns  the  planets  and  the  comets.  In  the  article 
Tables  of  the  Sun  will  be  seen  the  means  employed  to  construct  the 
last  tables,  the  reductions  applied  to  observations  made  with  the 
repeating  circle,  the  method  of  observing  an  equinox  and  a  solstice, 
with  tables  to  fecilitate  all  these  operations.  The  Theory  of  Eclipses 
is  explained  in  different  manners,  partly  new,  which  liave  the  ad- 
vantage of  being  easier  and  more  general.  The  application  of 
them  has  been  made  to  the  eclipses  of  17^4,  of  which  it  has  served 
to  determine  the  curves  of  entrance  and  exit. 

In  the  chapter  on  The  Planets  is  shown  how  by  means  the  most 
simple  we  obtain  the  first  approximation  of  an  unknown  orbit,  and 
bow  this  first  sketch  may  be  afterwards  perfected.  The  Transits  of 
Mercury  and  Venus  are  treated  in  a  way  altogether  new,  which 
leads  by  a  more  direct  and  cert^n  way  to  a  knowledge  of  the  paral- 
laxes. In  the  article  Rotation,  seven  different  solutions  of  that 
problem  are  collected,  and,  for  an  example,  are  taken  eleven  obser- 
vations of  a  spot  of  the  sun.  The  Theory  of  Saturn's  Ring, 
which  terminates  this  chapter,  offers  the  most  exact  and  simple 
means,  either  to  predict  the  phenomena,  or  to  determine  the  ele- 
ments from  observations.  The  chapter  on  The  Comets  is  long.  The 
known  formulas  are  presented  so  as  to  serve  equally  for  the  parabola 
and  the  ellipse.  The  methods  are  explained  properly  to  iacihtate  the 
construction  and  ensure  the  accuracy  of  the  general  tables.  Ex- 
amples are  given,  calculated  according  to  the  most  accredited 
methods ;  and  one  is  explained,  which,  recommends  itself  by  the 
following  advantages:  it  employs  only  the  calculations  most  ftml- 
liar  to  the. astronomer ;  the  longitudes  and  latitudes  observed  are,  as 
in  all  the  other  methods,  the  pnmary  data ;  but  they  enter  only  into 
the  first  calculations ;  the  succeeding  ones  employ  only  heliocentric 
places ;  and  the  elements  found  may  be  perfected  by  the  totality  of 
the  observations,  by  equations  nearly  of  the  same  conditions  as 
those  of  the  planets  :  the  calculations  are  made  as  the  observations 
succeed,  and  the  astronomer  who  has  discovered  a  comet,  may  on 
the  day  itself  of  the  third  observation,  ascertain  its  elements. 
This  chapter  is  terminated  by  a  catalogue  of  the  orbits  of  all  the 
comets  hitherto  observed,  and  by  the  general  tables  of  the  para- 
bolic movements  of  different  form,  according  as  we  take  for  data 
the  anomaly  or  the  days  since  the  perihelion.  In  the  chapter  on 
The  Measure  of  the  Earth  will  be  found  new  calculations  on  the 
irregularities  of  the  arc  of  the  meridian,  measured  in  France  and 
in  Spain.  In  the  chapter  on  Nautical  Astronomy  there  are  nume- 
rous solutions  oT  the  most  important  problems;  and  the  work  ter- 
minates by  a  chapter  on  Tlie  Gdendar,  in  wbieh  we  mu6t  point  out 
a  &ult  in  the  drawing  up,  which  may  in  'sO  piicumstaDces 

occasion  an  error  of  seven  days  in  the  resill  ajculus,  '  We 
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allude  to  the  formuhs  given  by  M.  Gauis  to  find  Easier  for  auv 
year  of  the  Italian  and  Gregorian  calendar.  We  satisfy  ourselves 
wilh  noticing  here  that  the  formulas  are  not  coaipkte,  wg  shsU 
republish  them  elsewhere  with  more  exaetncssj  and  we  shall  ji 
to  them  new  tbrmulas  still  more  expeditious,  and  which,  besii 
give  us  the  dominital  letter,  the  golden  number,  and  the  epaet 
the  year.     See  the  Connoiasance  Des  Temps  of  I8O7,  p.  S07. 

Exercises  in  ike  Integral  Calculus.    Fourth  Part,  by  M.  te  C 
valier  I/ependre.    Tliis  new  part  is  divided  into  two  sectioiis. 
the  first  M.  Legendre  has  completed  the  theory  which  he  esp1aiq< 
in  the  second  part  of  hb  exercises.    He  has  particularly  atiacf 
bimself  to  explain  with  all  the  requisite  minuteness  the  prooerl, 
of  a  function,  which  is  the  mutual  connecting  liuk  of  a  luuititui 
of  transcendeiital  quantities,  aud  the  source  from  which  flow 
the  formulae  which  concern  the  comparison  of  these  transcei 
Cfitals,    their  reduction,  and  tlieir  evaluation.      The  author 
already  satisfied  liimself,  that  he  was  not  mistaken  when  he  ho^     _ 
that  this  theory,  considered  under  a  new  point  of  view,  and  au^ 
mented  by  a  great  number  of  new  formulus,  might  fix  the  atten- 
tion of  nnaihcmaticians,  and  that  they  would  sec  a  new  branch  jp/ 
uialysi<i  brought  almost  to  perfection. 

To  extend  further  the  applications  of  this  theory,  he  has  ii^- 
serted  at  the  end  of  the  first  section  a  more  extended  table  thaq 
that  which  terminated  the  second  part.    The  new  logarithms  arj 
tKBCt  to  the   12th  decimal,  in  order  that  the  cipher  of  the  ); 
<ffder  may  never  be  in  error  more  than  one  unity,  or  at  most  t} 
This  has  given  occasion  to  rectify,  and  almost  to  double  in  ext^,,^^ 
V  ta1>le  whicli  Euler  had  given  in  his  differentia!  calculus,  for  tljf  ' 
durns  of  the  reciprocal  powers  of  the  natural  numbers. 

In  the  second  section  will  be  found  ditfercnt  researches,  whic$ 
ibrm  a  sequel  to  the  third  part.  A  great  number  of  formulas  aje 
(demons  I  rated,  either  entirely  new  or  recently  discovered.  ^ntpQe 
<he  last  are  several  definite  integrals  given  by  M.  Bidonc,  ip  the 
^Memoirs  of  Turin.  The  author  has  also  presented  some  new 
views  on  the  summation  of  different  series,  and  on  the  formulas 
which  servf  to  ^ve  the  sum  of  a  series  of  which  the  general  terqi 
AS  given. 

it  is  inppossible  for  us  to  dwell  longer  on  a  wortt  of  pore  analysis, 
And  almost  entirely  composed  of  formulas,  See  what  we  have  said 
lermerly  on  the  first  part  of  this  work.  We  shall  lake  this  oppor,- 
^nity  Co  rectify  a  passage  in  our  notice  of  ISIO. 

In  givitig  an  account  of  the  second  memoir  o[i  Elliptical  Trana.- 
-Otpdentals,  we  have  denoted  by  the  word  Loxodiamic,  a  species  of 
ic^ral  wliieh  M.  Legendre  there  considers,  and  one  of  the  pro- 
{te^ties  of  wliidh  is  to  be  the  shortest  road  between  two  points 
JW^^atctd  .under  two  diS'erent  meridians  or  parallels.  This  aceepr 
;lstion  of  t)ie  word  I^q^p^opiic  is  not  that  pf  navigators  aqd  tnatl^^ 
.^IwUeians^  but  it  appeared  to  us  jpore  conformable  to  the  etvr 
I  rfW'ogy  oi  tlie  word,  ,wthich  is  ,an  ^bliqut  roiUe.  Ttiere  is  no  straig|| 


] 
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fft  orthogonal  route,  but  that  which  takes  place  in  the  diredioii  of  a 
ilieridian  or  jrarallel.  In  the  first  case  we  cut  all  the  parallels  at 
right  angles,  in  the  second  all  the  meridians.  Every  other  rout^ 
frbtild  traverse  both  under  angles  almost  always  oblique.  The 
ij)iral  considered  by  M.  Legendre  had  been  already  analyzed  hf 
M.  Dusejour,  who  had  giveil  the  formula  of  the  variable  angle^ 
and  remarked  ftirther,  that  this  curve  would  cross  the  equator  in 
different  points  at  each  demi-revolution  which  it  made  round  the 
ilpheroid.  It  was  from  this  singular  property,  as  well  as  from  the 
continual  variation  of  the  angle,  that  it  appeared  to  us  to  merit  thA 
nam6  of  Loxodromic.  The  Loxodrome  of  sailors,  on  the  contrary, 
makes  a  constant  angle  with  all  the  meridians  which  it  crosses,  and 
it  is  ^not  the  shortest  road  between  two  given  points.  Here,  thee^ 
ure  two  striking  differences  between  the  two  curves.  Hence  they 
ought  not  to  be  confounded.  But  the  danger  is  not  great,  as  the 
one  is  only  employed  in  navigation  and  the  other  in  geodesy;  so 
that  the  difference  of  the  problems  points  out  sufficiently  the  choice 
of  the  formulas.  For  the  Loxodromic  of  sailors,  see  the  d6th 
chapter  of  our  Treatise  on  Astronomy. 

Prcecipmnim  Stellanim  inerrantium  Poskiones  medies  meiinte 
Seecuh  19,  ex  Observationibus  habitis  i?i  Speaila  Panormitana  ah 
Anno  1732  ad  Annum  ISl^,  ex  regiaTysographia  Mititaru — This 
s^ew  work  of  M.  Piazzi  is  dedicated  to  tlie  Institute  of  France,  of 
iHiich  the  iauthor  is  one  of  the  oldest  correspondents.  In  this  neH^ 
edition,  iki  which  the  number  of  stars  is  7646,  without  counting 
ttfose  whose  positions  have  not  yet  received  the  greatest  degree  of 
I»pecision,  M.  Piazzi  has  not  chosen  to  adopt  any  thing  which  he 
hitd  not  himself  verified.  He  determined  the  right  ascension  of  the 
fuhdamerttal  stars  by  a  direct  comparison  with  the  sun.  The  othere 
have  been  deduced,  a§  usual,  by  the  difference  of  their  passage  over 
tM  meridian,  observed  a  great  number  of  times,  and  the  meam 
m^lt  has  been  taken.  Unfortunately,  the  size  of  the  volume,  aol 
unfavourable  circumstances,-  have  obliged  him  to  suppress  all  these. 
OoMparisotos,  and  even  the  observations  on  which  they  are  founded* 
TM  deciihations  suppose  the  mean  refractions  of  the  fifth  book  of 
Ihe  worlc  on  the  observatory  of  Palermo,  the  latitude  38°  6'  41'^ 
«*d  a  total  precession  of  58-388",  which  leaves  50'2066''  for  the 
preeession  in  longitude. 

'  The  at)nual  motions  comprehend  the  proper  motions,  whesever 
It  was  possible  to  find  in  the  ancient  catalogues  positions  suiBciently 
'cettiun. 

The  notes  which  accompany  this  catalogue  ofier  many  curious 
remarks  on  the  stars,  whose  motions  had  not  yet  been  observed,  or 
off  which  the  brilliancy  appears  to  increase  and  diminish  periodic 

ITiis  extract,  which  we  have  been  obliged  to  abridge,  will  <be 
^liffitiieM  to  show  how  precious  lliis  new  catalogue  must  be  to  astro- 
%olmr^,  \^h6  alr^dy  made  constant  use  of  the  fiM 

MHowing  teeihoirs  bavelieen  approved  hjfl  -^ 
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■  Memows  relative  to  the  Integrathn  of  Etjuations  with  partial 
Difffffences,  by  M,  Ampere.  CommissioDers,  MM.  Legendre, 
Arago,  and  PoUson,  reporter. 
The  author  explains,  in  the  first  place,  the  general  considerations 
which  belong  to  equations  of  all  orders,  and  which  he  afterwards 
particularly  applies  to  those  of  tlie  first  and  second  order.  On  this 
subject,  the  difficulty  and  importance  of  which  are  known  to  mathe- 
maticians, such  considerations  are  not  without  utility,  and  mav 
Kn-e  to  elucidate  some  points  of  theory,  even  when  they  do  not 
lead  to  a  new  method  of  integration.  This  memoir,  of  which  it  Is 
impossible  here  to  give  the  analysis,  contiiins,  says  the  reporter, 
new  and  interesting  views  respecting  the  calculus  of  partial  diffe- 
rences ;  and  the  conelusion  of  the  report  is,  that  the  author  should 
be  induced  to  continue  these  reseaiches,  and  to  connect  them  to 

Iaome  one  of  the  applications  of  analysis  lo  meclianical  philosophy. 
• '  Mfmoir  on  the  Integration  of  Equatium  with  partial  Differences, 
by  M,  Ampere.  Commissioners,  MM.  Arago  and  Poisaon,  rc- 
jwrter. 
The  author  considers  a  class  of  equations  with  partial  differences 
of  the  second  order  with  three  variable  quantities ;  namely,  linear 
equations  with  respect  to  their  greatest  differences.  The  most 
general  of  this  class  contains  four  terms,  three  of  which  are  multi- 
plied by  second  differences,  and  the  fourth  h  independent  of  tliem. 
The  coefficients  of  these  four  terms  are  any  functions  of  the  three 
variable  quantities,  and  of  the  first  two  differences.  M.  Ampere 
proposes  to  transform  this  equation  into  another,  wliich  contains 
only  a  single  second  difference,  and  he  succeeds  in  his  attempt. 
For  that  purpose  it  b  necessary,  in  the  case  coa'iidered  by  M.  Am- 
pere, to  change  at  once  the  three  variable  quantities;  and  the 
choice  of  the  unknown  quantity  which  must  be  taken  for  the  prin- 
cipal new  variable  quantity,  constitutes  the  difficulty  of  the  problem. 
He  gives  in  his  memoir  different  examples  of  equations  which  be- 
come entirely  linear  by  means  of  his  transformation,  and  conse- 
quently integral,  by  the  methods  known.  Thus,  concludes  the  re- 
porter, though  this  transformation  be  not  always  practicably,  it 
gives,  however,  a  veal  extension  to  the  means  of  integration  known 
at  present.  It  may  be  often  useful,  and  contiibute  to  the  progress 
of  tliis  part  of  the  science.  In  consequence,  the  memoir  has  been 
thought  worthy  of  entering  into  the  collection  of  those  which  have 
been  approved  by  the  class. 

Memoir  on  Definite  Inlegrah,  by  M.  Cauchy,  Engineer  des 
Fonts  et  Chaussees.  Commissioners,  MM.  Lacroix  and  Legendre, 
reporter. 

As  it  is  impossiiile  to  give  an  analysis  of  this  work  here,  we  shall 
satisfy  ourselves  with  stating  the  conclutions,  which  are  sufficiently 
extensive  to  save  us  a  formal  extract. 

We  shall  not  examine  if  the  new  metliods  of  M.  Cauchy  are 
more  simple  than  those  previously  known ;  if  their  application  is 
easier,  and  if  they  are  capable  of  ieading  to  results  which   the 
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known  methods  could  not  give ;  for  though  we  should  answer  nega- 
ttvely  to  these  questions,  the  author  will  still  retain  the  merit : 

1.  Of  having  constructed  by  an  uniform  method  a  set  of  general 
formulas  proper  to  transform  definite  intqprab^  and  to  fiu;ilitate 
their  determination : 

2.  Of  having  first  remarked  that  a  double  integral,  taken  within 
given  Knes  for  each  variable  quantity,  does,  not  always  give  the 
same  result  in  the  two  ways  of  efiectuating  the  integration : 

3.  Of  having  determined  the  cause  <rf  this  difference,  and  of 
having  given  its  exact  measure  by  means  of  singidar  integrals^  the 
idea  Of  which  belongs  to  the  author,  and  which  may  be  regarded  as 
a  diseovery  in  analysis : 

4.  Of  faAving  given  by  his  methods  very  remarkable  new  formulas 
of  integrals,  which  mav  indeed  be  deduced  from  known  methods, 
but  which  nobody  had  hitherto  obtained. 

It  appears  to  us,  on  all  these  accounts,  that  M.  Cauchy  has 
given  in  his  researches  on  definite  integrals  a  new  proof  of  the 
sa^city  which  he  has  shown  in  several  other  of  his  productions.  We 
thmk,  then,  that  bis  memoir  is  worthy  of  the  approbation  of  the 
Class,  and  to  be  printed  in  the  collection  of  Savans  Etrangers. 

Memoirs  of  M.  Jacques  Binet,  which  treat  of  the  Analytical 
Expression  of  Elasticity  ^  and  of  the  Stiffness  ^Curves  of  Double 
Curvature.    Commissioners,  MM.  Camot  and  rrony,  reporter. 

After  an  introduction  purely  geometric,  containing  formulas 
partly  new,  relative  to  polygons  whose  sides  are  not  all  m  the  same 
pbne,  and  to  curves  of  double  curvature,  the  author,  passing  to 
problems  of  equilibrium,  which  constitute  the  particular  object  of 
his  paper,  successively  introduces  the  consideration  of  the  action  of 
fbrces  upon  a  polygon  of  the  kind  of  which  we  have  just  spcAen, 
and  upon  a  curve  of  double  curvature,  establishing  in  both  systems 
a  theory  applicable  both  to  the  case  of  stifihess  and  to  that  of  elas- 
ticity. 

The  nature  of  these  researches  renders  it  impossible  for  us  to 
analyse  the  memoir.  We  shall  be  even  obliged  to  abridge  the  ob-? 
jervations  of  the  Commissioners.  We  shall  say  only,  with  them, 
that  M;  Binet  has  the  merit  of  having  introduced  explicitly  and 
completely  into  his  analysb  all  the  elements  of  the  question  of 
which  he  treated.  We  say  explicitly^  to  distinguish  uie  method 
which  he  has  followed  from  that  pointed  out  by  L^ange's  beautiful 
method  of  indeterminate  quantities.  M.  Binet  combines  from  the 
first  with  the  external  forces  those  which  he  calls  interna^  which 
represent  the  •fleets  of  the  tliree  elasticities  of  an  elastic  cutve,  or 
the  difierent  efibrts  which  tend  to  change  the  form  of  a  stifi^  curve. 
In  this  way  we  know  beforehand,  and  never  lose  sight  of,  the  signi- 
fieatk>n  of  the  signs  which  represent  each  quantity.  The  function 
which  fills  that  quantity  in  the  system  is  always  known  without 
equivocation. 
•  However,  by  this  method  of  proceeding  it  is  necessary  to  ^*v^  an 
account  -beforehand  of  all  the  phenomena  to  which  the : 

& 
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^ny  of  forces  and  resistances  may  give  place,  wliidi  is  not  alwayi 
«Bsy.  While  the  method  of  indeterminate  quantities,  whlcli  re- 
quires only  the  knowledge  of  rlic  conditions  to  which  the  couiposl- 
'tiOQ  of  the  system  is  subjected,  is  what  may  be  calJed  a  gencTal 
Instniment,  and  of  a  usage  always  certain,  which  conducts  tho 
analyst  by  the  simple  mechanism  of  the  calculus  to  the  discovery  of 
k  t  ^msc  quantities  represePtRtive  of  the  different  etfects  supported  by 
the  system.  But  if  the  method  of  Lagranj^  dispenses  with  regard 
to  these  indeterminate  quantities  with  a  preliminary  exercise  of  the 
judgment,  on  the  other  hand  it  requires  considerations  often  delicate 
m  their  explanation  when  we  have  equations  containing  them, 

PFrom  this  it  may  happen  sometimes  that  ihe  explanation  of  which 
'VCEpeak  is  neglected  or  omitted,  which  renders  Ihe  solution  in- 
complete. The  problem  of  the  equilibrium  of  the  curve,  whether 
ligid  or  elastic,  furnishes  us  with  an  example  of  this.  Lagrange 
arrives  at  three  equations  absolutely  identic  with  those  of  M.  Binet. 
These  equations  contain  three  indeterminate  quantities,  which 
ought  to  be  referred  to  the  extensibility,  flexibility,  and  toriioo. 
But  this  explanation  is  not  found  in  the  Mecanique  Analytique,  and 
it  must  have  in  general  escaped  those  who  have  perused  that  book. 
The  reporter  is  even  of  opinion  that  Lagrange  has  not  paid  atten- 
tion to  the  part  which  these  three  indeterminate  quantities  play  [r 
his  system,  considered  under  a  mechanical  point  of  view ;  for  ht 
Ins  not  said  that  the  last  two  would  furnish  infinite  forces,  the  one 

h«f  the  first,  the  other  of  tlie  second,  order ;  a  circumstance  which 
must  have  appeared  singular  to  him  if  he  had  not  overlooked  it. 
M.  Binet  deduces  these  values  very  simply  from  his  analysis,  and 
■blves  very  clearly  the  kind  of  paradoii  which  they  present ;  so  as  to 
leave  nolliing  to  desire  respecting  the  value,  the  signification,  atid 
(be  functions  of  these  qnantities.  If  to  these  considerations  wc  sdd 
the  remarkable  in  determination  of  the  internal  forces,  winch  he 
first,  as  Jar  as  we  know,  pointed  out  in  treating  of  the  equilibrium 
of  the  polygon,  we  shall  conclude  from  them  tliat  Iw  was  in  the 
right  to  announce  that  hU  researches  might  serve  as  an  explanation 

and  supplement  of  several  chapiers  in  the  Mecanique  AnalyiiquK 

■tf     Id  general  the  analysis   is  managed  with  much   skill ;   and  (he 

W^K  geometrical    introduction,    which   would  itself  be   an    interesting 

^H   Memoir,  ought  to  confirm,  and  even  increase,  the  good  opinion 

'  which  has  been  formed  of  his  scientiHc  merit,  from  the  dilTerent 

works  which  he  has  before' submitted  to  the  judgment  of  the  Class. 

I  n  consequence  of  this  repon,  the  Class,  in  praising  the  memoir, 

ordered  it  to  be  printed  in  the  collection  of  Savans  Etrangers. 

k-;  Memoir  relative  lo  the  Slahility  of  Floating  Bodies,  by  M, 
Cfaarles  Dupin,  Captain  of  the  First  Corps  of  Maritime  Engineen, 
mm!  Chevalier  of  (he  Legion  of  Honour.  MM.  Sane,  Foinsot, 
mad  Carnot,  reporter. 
•  This  subject,  treated  by  Euler  and  Bouguer,  appeared  exhausted. 
M.  Dtipin,  by  employing  a  method  not  known  in  the  time  of  lliese 
nn>.  ilkutrknts  mathematicians,  has  obtained  new  results,    Tbe 
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manner  in  which  heconsiders  his  subject  enabled  him  to  find  iti  the  first 
place  all  the  theoneins  already  known,  and  then  many  other  theorems 
which  are  new.  We  shall  quote  the  following,  which  is  at  once  sim- 
ple and  remarkable.  Acayrding  as  the  fjositimt  of  the  etjulhhrlym  is 
Hahle  or  7iot  stable,  the  disiance  of  llie  centre  (^  gravity  of  Inat  body 
from  the  centre  of  the  keel  is  either  a  minimum  or  a  maaimum^  with 
respect  to  all  the  neighbouring  positixms  which  floating  bodies  can 
take.  And  this. .  T/ie  directions  of'  the  greatest  and  least  stability 
of  any  body  whatever  increase  always  at  right  angles.  The  con- 
clusion of  the  report  is  that  the  new  work  of  M.  Dupin  confirms 
the  hopes  which  this  philosopher  has  already  given  by  his  first 
labours.  We  cannot  but  applaud  his  continual  efforts  to  direct 
their  results  towards  the  piaQtice  of  the  great  art  to  which  he  has 
devoted  himself. 

Small  Machine  for  grinding  Com,  for  the  Use  of  the  Armies^ 
by  M.  Cagniard  llatour. 

The  conclusions  adopted  are  that  the  machine  is  good,  that  it 
may  jbe  useful  in  towns  or  citadels  besieged,  and  to  private  families 
ip  times  of  scarcity,  or  when  the  mills  are  stopped  by  ice,  and 
labourers  are  not  employed. 

Greekj  Latin,  and  French  Edition  of  the  15  Books  of  tlie  Ele^ 
ments^  and  the  Book  of  the  Lata  of  Euclid,  by  M.  Peyrard. 
Commissioners  MM.  Prony  and  Delambre,  reporter. 

The  Class  had  already  given  its  approbation  to  a  complete  trans- 
lation of  all  tlie  works  of  Euclid  remaining  to  us.  M.  Peyrard^ 
milhor  of  this  hooky  had  copapared  the  25  Greek  manuscripts 
which  are  in  the  king's  library.  The  result  oi  this  comparison  was, 
that,noneof  these  manuscripts  Is  entirely  conformable  to  the  Oxford 
edition  ;  that  this  edition^  which  is  considered  the  best,  and  which 
is  without  doubt  the  most  beautiiul,  is  only,  as  far  as  the  Greek 
te;Ltgoes,  a  copy  of  the  edition  of  Bale,  from  which  it  has  taken 
even  the  most  obvious  faults ;  that  most  part  of  the  manuscripts 
offer  variations  which  fill  up  some  blanks  or  elucidate  some  pas- 
sages of  the  two  principal  editions ;  but  that  in  general  all  these 
manu^ripts  differ  little  from  each  other,  but  considerably  from  the 
oldest  manuscript  marked  No.  190,  and  taken  from  the  library  of 
the  Vatican,  from  which  it  was  sent  into  France  by  M.  Monge. 
The  text  in  it  appears  more  pure,  more  clear,  less  prolix,  and 
more  intelligible.  M«  Peyrard  has  attached  himself  chiefly  to  this 
manuscript,  and  has  mostly  followed  it  in  the  edition  of  the  Greek 
tezt^  which  he  has  joined  to  his  Latin  aud  French  translations. 

At  the  request  of  his  Excellency  the  Minister  of  the  Interior, 
the  Class  lias  named  a  commission  to  examine  the  fidelity  of  the 
translation,  and  the  merit  of  the  numerous  variations  which 
M .  Peyiard  has  introduced  into  the  text,  or  rejected  at  the  end  of 
the  work.  Another  commission  of  the  class  of  history  and  ancient 
literatuve  had  been  at  the  same  time  invited  by  the  Minister  to  con- 
/lider  the  new  translation  relative  to  style  and  executiqa.  ,.^j>!e  re- 


of  both  Classes,  after  several  conferences^  wew  nCfbe  same; 
Vol.  VII.  N^  II.  L 
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Lbplnion  respecting  the  utility  of  the  new  ediiioD.  Tlie  Class  of 
lifcienies  heard  and  approved  a  long  report  in  which  the  edition  of 

■  %(.  Peyrard  was  examined  in  the  greatest  detail,  and  the  conclusion 
Kbt  which  is,  that  this  edition  is  evidently  5U|)erior  to  every  other, 
V%iid  that  the  author  has  done  every  thing  in  his  power  to  render  it 
jTvorihy  of  appearing  under  the  auspices  of  the  king  to  whom  it  is 
Predicated. 

Memoir  of  M.  Putisant  on  the   Calculation  of  Differences   of' 
Level  in    iae    Sjilieroid.      Commissioners  MM.  Burkhardt    and 
[  3)elambre,  reporter. 

■  M.  Puissant  employed  in  drawing  up  a  complete  treatise  of  tri- 
fonomelry  for  the  use  of  geodesy,  has  been  led  to  treat  of  several 
"Questions  already  solved.  He  obtains  all  the  known  results  by 
I  toethnds  peculiar  to  himself.  In  stating  the  formulas  which  consti- 
liitc  the  basis  of  the  system  of  measures,  he  observes  in  them  a 

■  Blight  error,  which,  however,  is  confined  to  quantities  so  small, 
F^at  tliey  are  usually  neglected.  But  it  is  always  useful  to  rectify 
r  jTormulas  even  in  their  smallest  details,  and  to  point  out  errors 

"fihich  might  be  adopted  with  confidence  by  all  those  who  occupy 
diemselves  rather  with  the  prattice  than  tlie  theory. 
Memoir  on  a  new  Analvlical  Method  of  detcrminmg  ihe  Effects 
\~^  Aherratitm  in  the  Position  nf  the  Stars,  by  M.  Puissant  j  the 
"  ume  commissioners. 

Here,  as  in  the  preceding  memoir,  the  author,  by  following 
routs  wi;h  which  he  was  well  acquainted,  arrives  at  all  the  known 
l!fi)rmiilas,  both  for  the  stars,  the  planets,  and  the  comets.  He  had 
«t  first  demonstrated  the  whole  by  processes  purely  analytical ;  but 
CVfterwards  making  use  of  some  ideas,  of  which  he  points  out  the 
'  'source  and  names  the  author,  he  has  been  able  to  abridge  his 
demonstrations  without  altering  their  character. 
*  These  two  memoirs,  approved  by  the  Class,  will  constitute  a  part 
f  of  the  treatise  on  trigonometry  promised  by  M.  Puissant. 

Determination  of  the  true  and  apparent  angular  Distances  qj' 
[""Cmire.!  of  the  two  Stai'i  submitted   to  the  Influence  of   Paral- 
^  '  y  M.  Henry.     Commissioners  MM.  Arrago  and  Delambre, 

Ireporter. 

'  ''We  have  seen  the  analytical  processes  substituted  for  the  notions 
Jof  elementary  geometry  in  the  demonstration  of  the  most  usual 
formulas  of  astronomy.  On  the  contrary,  we  see  here  spherical 
'trigonometry  pot  in  place  of  pure  analysis  to  demonstrate  ihe  for- 
'  jnulas  by  which  M,  Lagrange  solved  the  problem  of  the  eclipses  of 
tthe  sun,  the  stars,  or  planets.  In  a  theoretical  point  of  view  the 
gtaethod  of  Lagrange  had  obtained  the  suflrages  both  of  astronomers 
^fad  mathematicians ;  but  in  practice  it  was  soon  perceived  that 
mese  formulas,  so  beautiful  and  so  general,  were  very  inconvenient, 
%n  account  of  that  generality  itself.  To  solve  a  problem  so  much 
nbove  his  means,  the  astronomer  divides  it  into  sei'crni  others, 
^rliich  do  not  offer  the  same  difficulty.     He  endeavours  to  mnltiply 

ibj  calculating  the  horary  or  nonagesiipal  flli£t^_ 


™k] 


.]  Royal  Imlitnie  fif  France.  15S 

lie  determines  the  parallaxes  and  ilie  apparent  places  of  two  stan^ 
referred  to  the  equator  or  the  ecliptic.  It  is  tlieu  only  that  Iqe 
CDcleavours  to  find  the  apparent  distauce,  and  he  obtains  it  by  t9f^ 
lincary  formulas  of  (he  most  simple  kind,  as  well  as  all  iboa^ 
through  wbicii  he  has  successively  passed.  M.  Lagrange,  on  the 
other  hand,  attacks  the  difhculty  at  ODce,  and  without  supposiog 
any  thing,  except  what  he  takes  directly  from  the  astrooomical 
tables,hc  expressea  the  tangent  of  the  apparent  distance  of  thecenlrea. 
But  this  expression  is  embarrassed  by  radicles;  the  quantities  under 
thesignrepresent  values  very  longand  very  complicated.  The  author 
to  no  purpose  exhausts  all  the  resources  of  his  art  aud  his  geoius  u 
eradicate  from  these  formulas  all  the  terms,  the  absence  of  wliiqfl 
will  produce  scarcely  any  chunge  in  the  degree  of  precision.  Tff 
no  purpose  has  he  contrived  tables  of  an  ingenious  construction,  i|^ 
order  to  diminish  the  length  of  (he  calculation ;  even  these  tablet^ 
and  the  arli6ces  of  the  calculus,  are  tacit  acknowledgements  th^ 
the  problem  surpasses  the  force  of  analysis,  aud  a  disguised  ioiit^^ 
tion  of  the  practice  of  astronomers.  These  tables,  in  fact,  are 
formulas  of  the  parallaxes  from  wiiich  the  nooageaiinal  and  ita 
height  are  ehminated,  which  only  makes  the  use  of  them  more 
troublesome.  It  is  this  task,  so  great  and  so  diHicult,  that  M.  Uen^i 
has  accomplished  by  means  quite  dilTcrcnt.  M.  Lagrange  espress<^ 
by  rectangular  co-ordinates  the  true  and  apparent  poaititms  of  two 
stars  and  those  of  the  observer  in  space,  M.  Henri  draws  the  same 
expressions  from  trigonometry,  eitiier  plane  or  spherical.  By  thia 
means  he  obtains  all  the  formulas  of  Lagrange;  sotbut  the  soiulW 
has  gained  nothing  on  the  side  of  facitiiy.  To  abbreviate,  h^. 
restores  the  nonagesimal  eliminated  by  Lagrange.  Without  using, 
the  name  parallax,  he  introduces  what  is  equivalent,  and  reduces 
it. to  tables;  but  notwithstanding  all  these  efforts,  he  acknowledges 
himself  that  the  method  is  still  very  troublesome.  He  dues  not 
believe  that  any  professed  astronomer  will  ever  prefer  it;  hut  if  the' 
method  is  long  and  troublesome,  this  is  the  only  fault  with  which, 
it  can  be  charged.  It  is  neither  less  precise  nor  less  proper  to  give; 
exactly  the  difference  of  longitude  between  two  places  where  the. 
same  eclipse  shall  have  been  observed.  And  the  new  point  of  view, 
under  which  M.  Henri  has  presented  it,  cannot  but  augment  the 
nnmbei  of  its  partisans,  by  increasing  the  number  of  calculators, 
capable  of  appreciating  it.  The  methods  employed  by  M.  Henri, 
deserve  to  be  generally  known.  Oppurtunities  perhaps  of  applying; 
them  more  advantageously  will  occur.  And  the  Class,  as  well  sa, 
the  commissioners,  were  of  opinion,  that  at  at  a  time  when  the* 
original  memoir  of  Lagrange  is  printed  in  the  Connoissance  de» 
Temps  for  181  J",  of  which  only  a  German  translation  liad  appeared^ 
in  the  Ephemerides  of  Berlin,  astronomers  would  see  wjib  plea- 
sure the  same  formulas  demonstrated  in  a  manner  quite  different,, 
which  is  neither  less  rigorous  nor  less  easy. 

^nnals of  Mathematics,  pwe   and  mixed;  a  periodical  Work, 
M.  I.  D.  Gergonne,  Professor  of  (TansceTideTttaV  M.a^Ke- 
J.  2 
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ftiaiks  in  ihe  LijceiOn  g/"  Nimes,  Secrelart/  mid  Svpflemerital  Pro- 
^sur  of  Philosophy  of'  the  Fienilty  of  Leliffrs  of  the  jimdemim  of 
'Oardt  Nancy,  and  Turin.  Nimes,  Madame  Veuve  Beilc  ;  &  Paris, 
Aladame  Veuve  Courcier. 

The  physical  and  mathematical  works  presented  to  the  Class  are 
hlways  enumeriited  in  the  accounts  of  the  meetings,  fuithfstly  and 
honourably  placed  in  the  library,  letters  of  thanks  are  sent  to  ihc 
authors,  and  complete  lists  of  all  these  presents  are  printed  in 
several  of  our  volumes.  Birt  these  Jisls  can  only  contain  the  titles 
©f  the  work$,  the  names  of  the  anthors,  and  the  time  of  thek 
^ception.  There  are,  however,  productions,  and  especially  co^ 
lections,  which  would  deserve  a  more  particular  notice,  either  on 
VccouDtof  their  importance,  orof  the  liames of  t lie ir editors.  Such 
fa  particular  are  the  Annals  of  Mathematics,  the  idea  of  whidi  has 
4>een  conceived,  and  the  execution  followed  up,  with  a  perseverance 
*^rthy  of  praise,  by  two  distinguished  members  of  the  Univetslfy 

'  iCX  France,  MM.  Gergonne  and  Lavernede,  poweifully  and  use- 
fully seconded  by  several  of  their  worthy  colleagues  or  other  pro- 
fessors of  celebrity,  such  as  MM.  Kramp,  Fran9ais,  brothers 
Encontre,  Du  Bourguet  and  Servois ;  and  likewise  by  several  cor- 
jrespondents  of  the  Institute,  among  whom  we  may  mention 
MM.  Tedenai,  Flaugergues,  and  Lallemand. 

These  Annals  are  chiefly  devoted  to  pure  mathematics,  and  eepe- 
ti ally  to  researches  having  for  their  object  to  perfect  and  simplliy 
*the  method  of  teaching  the  science.  Nothing  is  excluded  wbioh 
"may  give  an  opportunity  of  applying  them  to  the  dlfterent  branches 
'of  the  exact  sciences.  Articles  occur  which  will  interest  the  mecba- 
4iical  philosoplier  in  general,  and  likewise  on  optics,  acoustics, 
"astronomy,  geograpjiy,  fortification,  seamanship. 

Each  number  gives  one  or  more  theorems  to  be  demonstrated, 
■'one  or  more  problems  to  be  resolved.  Likewise  a  list  of  the  new 
%iathematical  books,  both  foreign  and  domestic. 

To  the  memoirs  which  they  insert  and  the  solutions  that  are  sent 
tliem,  fhe  editors  often  add  their  own  reflections  and  interesting 
Tesearches.  A  part  containing  32  pages  appears  each  month.  Two 
"years  form  a  large  quarto  volume,  and  the  work  n  now  En  \\s  fifth 
■year.  Among  tlie  great  variety  of  objects  discussed  in  this  work, 
'and  among  which  it  would  be  difficult  to  make  a  choice,  we  shall 
Satisfy  ourselves  with  pointing  out  for  the  meditations  of  mathema- 
^cians,  the  memoir  of  M,  Servois  on  the  diflerent  systems  explain- 

'  ^ng  the  principles  of  the  differential  calculus,  and  several  memohrs 
\a  which  M.  Kramp  gives  new  analytical  solutions  of  tlie  most 
important  j>robIems  of  astronomy.  What  he  proposes  for  the 
'Comets  or  planets  newly  perceived  has  this  in  particnlar,  that  it 
Informs  ijs  whether  the  orbit  be  elliptical,  parabolic,  or  hyperbolic. 

-  (The  author  applies  these  formulas  lo  the  cotnet  of  1781)  calculated 
Ui  the  parabola  by  the  method   of  Xaphice,  and  he  obtains  veiy 

'  "ilifierem  results.  Tliese  orbits  conduct  him  to  a  hyperbolic  orbit. 
The  distances  of  the  apheliu   and   perihelia  are    IjGSSTO'I,  «Di 
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],048364.  Thia  lost  ia  the  parabola  Imd  beea  found  0-9fi09*tiiI, 
less  ot  consefjuuice  by  0*087367-  This  ii  about  -^^  of  the  great, 
aemisxis  of  the  earth's  orbil.  The  longitude  of  tlie  node  is. 
16°  &(/  43"  greater  than  in  the  parabola.  The  inclinatwa  la  alaa/ 
greater  in  the  hyperbola,  but  only  36  minutes.  }t  wouhl  have  heea 
curious  to  have  found  at  the  end  of  the  calculations  the  comparison 
of  the  two  orbits  with  the  observations.  Meehaio  had  made  12, , 
and  Pingre  assures  us,  that  the  errors  of  the  parabola  did  not  ex- 
ceed a  minute  and  a  half.  M.  Ki'amp  h:ts  only  employed  tlirce; 
the  total  interval  is  only  eight  days.  By  another  combination  the 
interval  is  reduced  to  five  days.  Perhaps  so  small  an  arc  is  not 
sufficient  to  warrant  the  conclusion  thitt  the  orbit  is  really  hyper-' 
tmlic.  But  whether  parabolic  or  hyperbolic,  we  can  have  no  hopes' 
of  seeing  the  comet  again,  and  therefore  the  question  wilt  always' 
remain  undecided.  Astronomers  will  learn  with  intereat  that 
JVl.  Kramp  aniK)unees  a  sequel  to  this  third  memoir. 

At  the  last  meeting  of  the  year,  on  the  2flth  of  December,' 
Ml  Desmarets  read  a  Memoir  on  the  Tides  in  the  English  Channeli; 
From  the  soundings  given  in  the  French  Neptune,  and  the  charU)' 
of  Dr.  Halley,  the  author  begins  by  giving  a  genefal  plan  ol'  the 
basin.  He  determines  the  different  depths  of  the  waters  of  ths( 
sea,  both  towards  the  two  coasts  and  !□  the  middle  of  the  channel. 
From  these  data,  from  the  situation  of  the  coasts  of  America,  and 
the  effects  of  the  luni-sotar  attraction,  combined  with  the  general 
motion  of  the  waters  of  the  sea,  M.  Desmarets  derives  an  espla-t 
nation  of  the  considerable  tides  observed  on  the  coast  of  Britaony. 
We  want  room  for  a  more  cKact  analysis,  and  therefofe  refer  to  tha 
niemoir  itself. 

M.  Biot  at  the  same  meeting  presented  to  the  Class  new  re^ 
searches  on  the  phenomena  and  laws  of  polarisation. 

M.  Buickhai'dt  has  communicated  new  calculations  respecting  tha 
£omet  of  l"Sfl.  This  comet  could  only  be  twice  observed,  which, 
as  b  wall  known,  Is  not  suiBcIent  for  determining  its  orbit.  As  a 
4utetiCute  for  the  tiiird  observation,  M.  Burckhardi  makes  the  ntoat 
probable  suppositions  for  the  distance  of  the  comet  from  the  earth. 
These  different  hypotheses  conduct  him  to  four  orbits,  the  differenca 
between  which  are  sufficiently  small  to  induce  us  to  hope  that  tha 
eemet  might  be  recognised  in  esse  It  should  return.  The  author 
«f  this  memoir,  who  has  much  practice  In  these  calculations,  re- 
garded generally  as  very  troublesome,  and  which  he  is  better  able  to 
abridge  than  any  other  person,  endeavours  to  draw  every  advantaga 
from  this  facility.  He  does  not  wish  to  allow  any  thing  to  be  losti 
and  endeavours  to  supply  what  ia  wanting  to  us.  In  this  view  he 
ha;  examined  what  was  the  greatest  distance  which  could  be  su|v 
posed  between  the  earth  and  the  comet.  He  lias  found  that  it 
could  not  exceed  0,942.  In  that  case  ini}eed  the  elements  would 
undergo  pretty  remarkable  alterations ;  but  thM>«tfcme  case  is  very 
liltte  probable.  His  worthy  associate  M.  Baf^^  ~"-  ■  -  "  ■  ^'- 
96)  and  aeconditig  him  with  equal  zeal,  fk 
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of  navigators  at  that  pt^riod.     A  third  observation  will  perhaps  be 

found,  ivliich,  ti.ough  not  very  precise,  will  be  sufficient  at  lenst  to 

,  jeduce  the  uncertainty  within  much  narrower  limits;  an  uncer- 

( ',tMniy  which  is  to  be  apprehended  from  two  observations  separated 

I  ironi  each  other  only  by  an  interval  of  two  days. 


Article  XIV. 


I 


.  Lectures. 


Dr.  Merriman's  Lectures  on  Midwifery,  at  the  Middlesex  Hos- 
pital, will  recommence  on  Thursday,  Feb.  8,  at  half  past  lOo'Clock. 
Medical   School   of  Si.  Thomas's  and  Gvy's   Hospitals. — The 
t  Spring  Courses  of  Lectures  at  these  adjoining  Hospitals  will  com- 
'Inence  the  beginning  of  February,  viz.: 

"  ■  At  St.  Thomas's. — Anatomy  and  the  Operations  of  Surgery  ;  by 
Mr.  Astley  Cooper  and  Mr.  Henry  Cline, — Principles  and  Practice 
of  Surgery ;  by  Mr.  Astley  Cooper  and  Mr.  Henry  Cline. 

jit  Giiifs. — Practice  of  Medicine ;  by  Dr.  Babingtoo  and  Dr. 

Curry. — Chemistry;    by    Dr.  Babington,    Dr.  Marcet,    and  Mr. 

^'  Allen. — Experimental  Philosophy;  by  Mr.  Allen. — Theory  of  Me- 

l"  dicinc,  and  Materia  Medica ;  by  Dr.  Curry  and  Dr.  Cholmeley  — 

f     Midwifery,  and  Diseases  of  Women  and  Children ;  by  Dr.  Haigh- 

'ton. — Physiology,    or  Laws  of   the   Animal    Economy;    by  Dr. 

Haighton. — Structure  and  Diseases  of  the  Teeth  ;  by  Mr.  Fo.t. 

N.  B.  These  several  lectures  are  so  arranged,  that  no  two  of  them 
interfere  in  the  hours  of  attendance ;  and  the  whole  is  calculated  to 
fotm  a  complete  Course  of  Medical  and  Chirurgical  Instruciior. 

Bitssell  Instilutimi. — A  Course  of  lectures  on  Electrical  Philo- 
sophy,   with    its    application   to  the   improvement  of   Chemical 
Science,  and  the  explanation  of  Natural  Phenomena,  will  be  com- 
ijnenced  at  this  Institution  by  Mr.  Singer,  on  Monday,  Feb.   5, 
'at  eight  o'clock  in  the  evening. 

}^  These  Lectures  will  be  continued  on  the  succeeding  Mondays  at 
I  the  same  hour.  They  will  embrace  the  most  important  features  of 
.  this  interesting  branch  of  Natural  Philosophy,  with  occasional  ob- 
servations on  the  Sciences  with  which  it  is  most  immediately  con- 
,-  pected. 

II.  Coal  Gas. 

'  The  Coal  Gas  Company  in  London  have  lately  very  much  in- 

I  ^'Creased  the  gaseous  product  yielded  by  coal,  by  distilling  a  second 

iftime  the  tar  which  is  obtained  during  the  first  distillation.     This 

'i-Sccond  product  of  gas  they  consider  as  purer  and   better  than 

-ftffae  first  product.    Many  years  ago  I  |iiad^  vafiouB  experitDHtt^pg. . 
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the  quantity  of  gas  yielded  by  coals.  I  found  that  tlie  tar  could 
be  almost  complelely  convened  into  gas  during  the  first  distillation, ' 
by  making  the  whole  pass  through  a  red-hot  tube.  I  conceive  this^ 
method  might  be  econoniically  adopted  by  the  Coal  Gas  Companyi 
They  would  probably  be  able  by  means  of  it  to  obiain  by  the  first* 
distillation  double  the  quantity  of  gas  which  lliey  procure  at  present,  • 
and  thus  save  a  considerable  sum,  which  they  must  at  present  waste'^ 
on  a  second  distillation. 

III.  Condensation  o/"  fVater  on  Glass.    By  Dr.  Wells. 

■  (To  Ur.  ThumsoD.) 

^  SIR,  Lonian,  Jm.  b,  \^\i. 

1  think  it  very  probable  that  glass  may  attraet  moisture  from  the 
atmosphere  through  some  special  quality,  originating,  perhaps,  in 
-the  alkali  which  forms  a  part  of  it,  and  that  this  circumstance  occa> 
stoned  the  plate  of  your  electrical  machine,  as  mentioned  by  you  ia 
the  last  number  of  your  Journal,  to  be  wet,  while  other  bodies^ 
though  similarly  situated,  were  dry.  The  quantity  of  moisture^ 
however,  which  you  found  upon  tlie  plate,  1  would  denominate 
small,  notuiithstandiogthat  itis  called  by  yourself  considerable.  For 
you  said,  if  I  recollect  rightly,  when  you  related  this  circumstanm 
to  mc  in  conversation  several  weeks  ago,  tliat  the  moisture  on  the 
plate  was  uniformly  diffused  over  it,,  which  appearance  I  regard  as 
only  the  commencement  of  the  formation  of  dew,  agreeably  to 
what  I  liave  remarked  in  the  eighth  page  of  my  essay.  I  am  of 
opinion,  therefore,  that  although  it  should  be  established  by  fur- 
ther observations,  that  glass  can  attract  moisture  from  the  atmos- 
phere, in  some  way  unconnected  with  its  greater  cold,  still  the 
quantify  hence  arising  will  always  be  very  trifling,  when  compared 
with  what  it  receives  in  consequence  of  its  lower  temperature. 

»I  am,  Sir,  your  most  obedient  humble  servant, 
William  Coarles  Wells. 
IV.    Royal  Socieltj. 

As  the  writer  of  the  excellent  letter  which  constitutes  the  first 
article  of  the  present  number  does  not  appear  to  be  sufficiently 
aware  of  the  nature  and  constitution  of  the  Royal  Society,  it  may 
be  proper  to  say  a  few  words  on  the  subject.  The  Royal  Society 
coDiiists  of  an  association  of  Gentlemen  for  the  express  purpose  of 
promoting  the  cultivation  of  tlie  natural  sciences.  The  expense  of 
the  association,  which  is  considerable  [for  Government,  so  far  from 
supporting  the  association,  as  is  done  in  other  countries,  charges  it 
with  taxes  which  amount  to  several  hundreds  a  year),  is  defrayed  by 
the  annual  contributions  of  the  members.  This  circumstance  pre- 
vents the  possibility  of  conferring  the  title  of  Fellow  upon  any 
person,  however  celebrated,  unless  he  petition  for  it.  Such  a  title 
would  be,  in  fact,  imposing  <  tax  of  2l.  I2s,  a  year,  which 

^je  Royal  Society  has  no  righl  If,  therefore,  the  mathema- 
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liclan.',  as  the  aullior  of  tlie  letter  affiiins,  be  not  Fellows,  (he 
fault  is  not  to  be  imputed  to  the  Soeiety.  Every  person  who  wishes 
to  beeoQie  a  member  of  the  Society  must  express  his  desire  to  be 
so  by  presenting  a  petition  signed  by  three  members.  If  any  ma- 
thematician of  respectability  does  so,  1  think  1  can  answer  for  the 
result ;  but  if  the  maihematieians  of  England  do  not  choose  to 
take  such  a  step,  it  would  be  very  unjust  to  blame  the  Royp.l  Socit  '"" 
on  that  account. 


V.  On  Ensuring  the  Jllention  uffPatclmen.    By  Mr,  H.  W. 
Bauhard. 

(To  Dr.  Thomson.) 
MY  DEAR  SIR, 


In  a  late  number  of  the  Ajmnts  of  Philosophy  you  gave  us  a 

•  drawing  of  a  machine  or  instrument  to  ensure  the  ntteniion  of 

1 1  watchmen.     1  hope  I  shall  not  be  tiespassing  too  much  on  your 

■^.time  and  limiis  in  sending  you  the  enclosed  sketch  of  what  I  ihink 

iMsn  improvement  on  Mr.  Beaufoy's  plan,  as  it  registers  more  effec- 

^ifmilly  the  time  at  which  the  omission  did  take  place  (supposing  the 

krttatchman   not  to  attend  regularly),  and  is  also  belter  adapted  to 

mcommon  use,  as  it  only  requires  a  common  hell  pull  haiKlle  to  be 

^iCUt  in  some  part  of  the  watchman's  round,  which  handle    he   is 

liOesIred  to  pull  ouce  every  hour,  or  oftener,  if  thought  necessary. 

L  The  machine  itself  may  be  placed  In  any  part  of  the  house,  or  other 

ll^.,1)uilding  intended  to  be  watched,  and  communicating  with  the 

kfiandle  by  means  of  a  wire,  as  a  common  bell.     The  enclosed  plan 

Cconsists  of  the  watchwork  of  a  common  clock  without  the  hands. 

^iXet  B  B  B  B  (Plate  XLIII.  Fig.  3)  represent  the  face  of  the  clock, 

i,fnih  the  drawing  AAA   for  a  dial  on  the  front  of  it,  on  the 

^  periphery  of  which  are  4S  small  wire  pins  made  to  slide  easily 

mto  the  holes,  in  which  they  are  fitted,     On  the  upper  part  of  the 

dial  is  a  small  mortise,  a,  in  which  a  hammer,  E,  comes  through 

at  such  a  height  that  the  dial   and  pins  can  pass  under  it.     When 

not  in  action,  the  hammer  is  attached  to  the  bar,  f,  and  suspended 

to  the  two  pivots,  a,  a.    At  one  end  of  the  bar,  is  a  lever,  b,  to  one 

end  of  which  is  attached  the  wire,  g  g,  and  to  the  other  end  the 

spiral  spiing,  C,  the  use  of  which  is  to  elevate  the  hammer,  E,  so 

that  the  pins  can  just  pass  under.     If  we  now  suppose  the  clock  put 

in  motion,  one  pin  will  be  brought  under  the  hammer  every  quarter. 

If  the  wire  is  now  pulled,  the  pin  will  be  driven  down  level  with 

the  surliice,  which  will  show  that  the  watchman  did  his  duty  ;  but 

if  he  should  come  either  before  or  after  the  time,  the  pin  driven 

either  before  or  after  the  hour  will  show  the  time  he  pulled  the 

handle.     At  the  expiration  of  the  watch,  the  dial  is  to  be  taken  off, 

by  taking  out  tlie  pin,  h,  and  the  pins  that  have  beert  driven  into 

the  surface  pushed  out  to  their  places  again.    I  have  sent  a  very 

Imperfect  sketch;  but,  such  as  it  is,  I  hope  you  wit)  see  the  ide» 

of  itj  and  Remain,  dear  Sir,  ^ours  truly, 

■      ^,  W.  '&k\)B,KW\. 
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VI.  Influence  vf  Gahasnsm  ;  in  an  Extract  of  a  Letter  from  Dr. 
Redman  Coxe,  Professor  of  Cfmmslry,  Fhiludi  Ifihia. 
The  extensive  influence  of  galvanism  throuphont  nature  is  ro 
e straw dinary,  that  we  cannot  wonder  jf  we  think  we  perceive 
traces  of  its  agency  in  cases  where  it  has  never  yet  Ijeen  proved  o( 
suspected  to  exist.  I  am  led  to  this  obsersatian  from  some  reflec- 
tions that  have  lately  occurred  to  my  imod,  as  to  the  principles  of  de- 
struction in  watches  and  time^neces.  When  two  dissimHar  metals 
are  biought  together,  with  any  intervening  fiuid,  niU«oi  galvanic 
action  ensue  ?  If  iso,  do  we  not  immediately  recognise  iis  agency 
in  the  cases  above  mentioned?  Are  not  the  pivots  of  the  wheel* 
(iron  or  steel)  revolving  in  their  small  caps  of  brass,  lubricated 
with  oil  J  How,  then,  can  galvanism  fail  to  be  excited  ?  It  is 
true  the  masses  in  contact  are  minute,  but  in  a  like  degree  will  be 
the  energy  of  the  action  produced.  Now  if  I  am  correct,  does  it 
not  follow  that,  however  accurate  a  watch  may  be  adjusted,  and 
however  well  it  may  for  a  time  continue  to  go ;  sooner  or  Uier  (he 
oxide  produced  must  obstruct  or  annihilxte  the  motion  of  its  wheals; 
and  hence  (independently  of  occasional  influence  from  magnetism 
\a  any  part  of  the  steel  work)  a  watch  must  necessarily  in  a  few 
years  become  of  no  use  as  a  timekeeper.  In  the  case  of  a  commoti 
watch  this  is  perhaps  of  little  moment,  excepting  so  far  as  regards 
the  expense  of  the  individual ;  but  in  chronometers  at  sea,  intended 
Ip  Subserve  the  purposes  of  navigation,  this  must  be  regarded  as  of 
kigh  importance.  A  great  deal  is  ascribed  to  bad  oil,  and  to  other 
sMiMs,  all  of  which  may  have  their  influence;  but  let  the  oil  be 
ever  so  free  from  rancidity,  if  galvanism  is  active,  deterioration  must 
ensue.  Can  this  cause  be  any  bow  obviated,  supposing  the  principle 
to  be  correct  f  1  know  of  no  mode  but  that  of  making  the  piixjta 
themselves  of  the  same  material  as  tltat  they  piny  in;  and  as  they 
,  ire  so  small,  it  seems  to  me  this  may  easily  be  effected  by  tetniierhig 
them  properly.  At  any  rate,  I  conceive  the  circumstance  to  be  of 
Mflicient  importance  to  awaken  tlie  attention  of  those  more  imme- 
diately interested  in  the  construction  of  this  useful  machine. 

VII,  On  the  utaal  Mode  of  Fixing  the  comanon  Hoar-glass  at  i 
By  the  Same. 

Another  point  which  occurs  to  my  mind,  and  which  I  do  not 
recollect  to  have  seen  in  any  author,  is  the  probable  influence 
which,  on  a  great  scale,  may  arise  to  the  perfect  notation  of  time 
at  sea,  by  the  usual  mode  of  fixing  the  common  hour-glass.  Is  it 
,,  not  probable  that  during  heavy  gales  the  violent  shocks  sustained  by 
:;  the  ship  from  ihe  waves  may  momentarily  occasion  a  sudden  check 
to  Ihe  regular  passage  of  the  sand  through  the  small  opening  of  the 
glass?  Ilowevcr  trifling  in  itself,  the  effect  repeated  frequently 
would  certainly  tend  to  prolgng^t  Jppa rent  period  of  24  hours, 
and  thus  cause  an  error  m  this  ifln^ Way.  A.Rd'«\\ftt  vwwVex  «m\, 
pioon,  norstars,  enable  3D  oteervi'^ii  {o\)%  m^i^)  M  vi\\\Aiwi'^ 
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error  may  be  rectified,  can  we  doubt  that  evil  may  be  produced 
thereby  ?  All  this  may  probably  be  rectified  by  simply  suspendiag 
the  glas^  a!:  a  compass,  so  as  uniformly  to  maintain  its  perpendicular 
position.  This,  like  the  former,  is  a  case  to  be  determined  by 
practical  observation,  although  theoretically  we  may  deem  it  true. 

VIII.  Improvement  in  the  Plate  Electrical  Machine.  By  ihe  Same. 

In  the  plate  electrical  machine,  every  one  lias  probably  at  times 
found  the  inconvenience  of  the  usual  form  of  the  arms  of  the 
prime  conductor,  which  pasii  on  each  side  of  the  glass  to  collect  the 
fluid.  There  is  moreover,  without  proper  care,  some  danger 
perhaps  of  breaking  the  glass  in  removing  the  conductor ;  and  in  a 
variety  of  ways  it  is  troublesome.  1  made  some  short  time  ago 
what  I  consider  as  an  improvement  in  this  part  of  the  apparatus, 
especially  as  it  can  be  adapted  to  every  sized  plate.  It  consists 
simply  of  a  glass  rod  standing  firmly  In  a  loaded  foot,  on  the  top  of 
which  a  cap  is  fitted  of  brass,  ending  in  a  ball,  perforated  laterally 
through  the  middle.  Through  this  opening  a  brass  rod  passes,  and 
is  bent  on  eacK  side,  forming  two  parallel  arms  about  two  inches 
apart.  This  rod  (the  arms  of  it)  moves  up  and  down  in  the  opening, 
but  may  be  fixed  at  any  angle  by  a  small  screw  at  top  of  the  balL 
The  inner  side  of  the  arms  are  provided  wiih  points  about  half  aa 
inch  long.  Now  one  of  such  is  placed  near  each  edge  of  the  glass 
plate,  and  the  arms  being  moved  to  the  requisite  situation,  the 
small  screw  fixes  them  by  pressing  upon  the  rod.  From  one  of  the 
arms,  or  from  the  cap  or  ball  at  top,  a  chain  passes  to  the  prime 
conductor,  which  may  thus  be  suspended  from  the  ceiling  by  silk, 
or  fixed  in  any  convenient  mode.  It  is  evident  that,  from  the 
motion  of  the  arms,  it  may,  if  made  of  a  good  size,  be  fitted  to 
use  as  well  in  a  small  as  a  large  machine ;  and  when  not  used,  tbe 
arms  may  be  allowed  to  drop  laterally,  and  occupy  a  very  small 
space  in  the  case  for  the  machine.  The  following  rough  sketch  will 
explain  the  above  to  your  comprehension. 

A  (Plate  XLllI.  Fig.  4)  represents  the  machine  with  the  arms 
shut  laterally  as  placed  in  case ;  B,  the  machine  as  placed  in  its 
relative  position  on  one  side  of  the  glass  plate,  a;  b,  &  chain  to 
communicate  with  the  prime  conductor,  placed  in  any  convenient 
situation. 

Hitving  tried  the  above,  I  can  really  testify  to  lis  utility,  and 
think  it  is  a  very  considerable  improvement  and  simplification  of 
this  part  of  the  electric  machine.  It  can  be  set  up  or  removed  in 
an  instant;  and,  being  unconnected  with  the  conductor  except  by 
the  chain,  this  last  may  be  removed  to  any  distance  or  situation,  sO 
as  to  guard  against  accident  or  danger. 

IX,  Uie  cf  Galvanism  as  a  Telegraph.    By  the  Same. 

I  observe  in  one  of  the  volumes  of  your  Annals  of  Philosophy  a 

proposition  to  employ  galvanism  as  a  solvent  for  the  urinary  cal- 

culuS)  but  which  has  been  very  properly,  I  think,  opposed  by  Mr. 
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Armiger.  I  merely  notice  tliis,  as  it  gives  me  the  oppoituoity  of 
saying  that  a  similar  idea  was  maiiitaiiied  in  a  thesis  tlirce  yeats  ago 
by  a  Graduate  of  the  University  of  Penos^haaia. 

I  have,  however,  contemplated  this  important  agent  as  a  prohable 
means  of  establisiiing  telegraphic  communication  with  as  muuh 
rapidity,  and  perhaps  less  expense,  tiian  any  hitherto  employed.  I  do 
Bot  know  how  far  experiment  has  determined  galvanic  actjun  to  be 
communicated  by  means  of  wires;  but  there  is  no  reason  lo  suppose 
it  confined  as  to  limits,  certaicly  not  as  to  time.  Now  by  means  of 
apparatus  fixed  at  certain  distances,  as  telegrapliic  stations;  by 
tubes  for  the  decomposition  of  water  and  of  metallic  salts,  &c.  regu- 
larly ranged  ;  such  a  key  might  be  adopted  as  would  be  requisite  to 
commwoicate  words,  sentences,  or  figures,  from  one  station  to 
another,  and  so  on  lo  the  end  of  the  line.  1  will  take  another 
opportunity  to  enlarge  upon  this,  as  1  think  it  might  serve  many 
useful  purposes;  but,  like  all  others,  it  requires  time  to  mature. 
-As  it  takes  up  little  room,  and  may  be  fixed  in  private,  it  might  in 
many  cases,  of  besieged  towns,  &c.  convey  useful  intelligence, 
with  scarcely  a  chance  of  detection  by  the  enemy,  Ilowiver  fdn- 
dful  in  speculation,  I  have  no  doubt  that  sooner  or  later  it  will  be 
rendered  useful  in  practice. 

I  have  thus,  my  dear  Sir,  ventured  to  encroach  upon  your  time 
with  some  crude  ideas,  that  may  serve  perhaps  to  elicit  some  useful 
experiments  in  the  hands  of  others.  When  we  consider  what  won- 
derful results  have  arisen  from  the  first  trifling  experiments  of  the 
junction  of  a  small  piece  of  silver  and  zinc,  in  so  short  a  i^eriod, 
what  may  not  he  expected  from  the  further  extension  of  galvanic 
electricity !  I  have  no  doubt  of  its  being  the  chiefest  agent  in  the 
bands  of  nature,  in  the  mighty  changes  that  occur  around  us.  If 
metals  are  compound  bodies,  which  1  doubt  not,  will  not  this  active 
principle  combine  those  constituents  in  numerous  places,  so  as  to 
explain  their  metallic  formation :  and  if  such  constituents  are  in 
themselves  aeriform,  may  not  galvanism  reasonably  tend  to  explain 
the  existence  of  metals  in  situations  to  which  their  specific  gravities 
j:ertainly  do  not  entitle  us  to  look  for  them. 

K "  X.  Royal  Insliiule  of  France. 

W    Class  of  Matheviatkal  and    Physical    Sciences. — Prizes    pro- 
^used  at  the  meeting  of  the  8th  of  January,  1816. 

Theorem  of  Fermat. — Tliough  the  successive  labours  of  different 
mathematicians  have  advanced  the  science  of  numbers  far  beyond 
what  it  was  in  tlie  time  of  Fermat,  yet  two  of  the  principal  theorems 
of  that  philosopher  remained  still  without  demonstration,  or  at 
least  were  demonstrated  only  in  the  two  first  of  the  general  cases 
which  they  embrace. 

One  of  these  theorems,  that  which  concerns  polygonal  numbers, 

bas  been  just  demonstrated  hv  M.  Couchy,  in  a  memoir  which 

obtained  the  approbation  «  ilasSj  and  which  will  be  likewise 

iprored  of  by  all  matlu 
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Nothing  now  remains  fo  be  dcmonsiTatcd  bot  the  other  lIieorciBt 
namely,  that  no  power  exists  benoiid  Ike  sqtiare,  which  am  be 
divided  into  two  other  powers  of  the  smne  degree. 

A  demonstration  of  this  theorem  for  the  fourth  power  was  given 
by  Fermat  him9i?]f,  in  one  of  his  aiai^innl  Dotes  on  DiophaBtus, 
£uler  afteiwiii'Js  demonstrated  in  a  similar  manner  the  theorem  a» 
applied  to  the  third  power ;  but  we  still  want  a  demonstratioo  kr 
the  higher  powers,  or  for  those  whose  exponent  is  a  prime  number, 
for  from  them  all  the  others  maybe  immediately  deduced. . 

In  this  state  of  things  the  Class,  wishing  to  pay  respect  to  lh» 
memory  of  one  of  the  philosophers  who  have  done  the  most  honour 
to  France,  and  desiring  at  the  same  time  to  give  mathematicians  as 
opportunity  of  completing  tbia  part  of  the  science,  proposes  for 
the  prize  of  mathematics  to  be  given  in  Januaiy  18IS,  the  geoemft*  m 
demonstration  of  the  problem  stated  above. 

The  prize  will  be  a  gold  medal  of  the  valne  of  3000  fr« 
(125?.) 

Disturbances  of  the  Planets. — The  Class  of  Sciences  had  pp»- 
posed  as  the  subject  of  a  double  prize,  which  might  be  kept  in 
reserve,  if  necessary,  till  the  6rst  of  January,  181S,  ike  theory  ^ 
the  planets  wkose  eccentricity  and  inclination  are  ton  consideraNe  W 
put  it  in  our  power  to  calculate  tkeir  dtsturbajtces  exactly  bymelhod$ 
already  known.  The  Class  did  not  require  any  numerical  applies* 
tion,  tC  required  only  analytical  formulas,  tut  disposed  in  sucK  a 
manner,  that  an  intelligent  cakiilator  might  be  able  to  applu  thmf 
whh  certainty  either  to  tke  planet  Pallas,  or  to  any  otker  /ktherta 
discovered,  or  which  skould  be  ajlerwards  discovered.  The  period 
of  five  years,  which  it  had  assigned,  has  just  expired.  Two  Bie7 
moirs  only  have  been  received,  the  authors  of  which  have  not  con- 
formed sufficiently  to  the  intentions  expressed  in  the  annundalioB 
of  the  prize.  Both  (especially  one)  have  left  too  many  analydcfil 
developements  to  be  executed  by  the  mathematicians  who  should 
wish  to  put  themselves  in  a  situation  to  iindersiand  and  judge  of 
the  solution  of  the  problem  which  they  have  given.  They  have 
neglected  too  much  to  come  down  to  the  level  of  the  calculator, 
who  should  wish  to  form  tables  of  I'allas,  or  of  any  other  planet 
The  supplements  sent  at  different  times  are  very  far  from  removing 
at]  the  difficulties. 

The  Class  peceiviog  by  these  supplements,  and  by  the  notes 
transmitted  by  the  anonymous  authors,  that  they  had  not  time  to 
enter  into  all  t!ie  developements  necessary;  and  considering  fur- 
ther, that  the  same  cause  might  prevent  other  mathematicians, 
possessed  of  the  requisite  knowledge  and  abilities  to  treat  so  difficult 
a  subject,  from  coming  forward  as  candidates,  has  thought  proper 
to  prolong  the  time  for  deciding  the  prize  tor  another  year.  The 
prize  will  be  voted  in  the  meeting  of  January  1817,  to  the  paper 
which  shell  fully  satisfy  the  conditions  above  stated.  The  prize 
s&all  be  double,  that  is  to  say,  a  gold  medal  of  the  value  of  6000 
(2501).    The  Essay  sent  to  thclnKuule  m>»v  \K.'«t\iu^in. 
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FTeach  or  Latia,    and  will  not  be  received .  after  the    1st     of 
October,  1816. 

Prize  of  Galvanism. — Nolhing  has  come  to  the  Institute  de- 
serving the  aQnual  prize,  founded  to  recompense  the  labours  un- 
dertaken in  order  to  advance  this  important  part  of  science. 

Yet  the  Eubject  is  kr  trom  exhausted.  The  Class  conceives  tliat 
it  may  be  necessary  to  call  the  attention  of  philosophers  to  some  of 
the  points  still  wanting  to  complete  that  theory, 

The  experiments  on  the  action  of  the  two  poles  of  the  Voltaic 
battery,  and  on  its  influence  in  the  cotnhination  and  decompoiitioo 
of  bodies,  have  been  carried  very  far;  but  another  object,  tvhich 
thiB  naturally  recalls,  has  perhaps  been  too  much  forgot  It  has 
been  long  since  observed,  that  in  chemical  combinations  made 
irithout  the  direct  assistance  of  electricity,  and  between  substaticet 
which  before  their  comiiination  give  no  very  sensible  sign  of  elec- 
"tricity,  the  compounds  obtained  were  in  a  veiy  evident  electrical 
state,  susceptible  of  accumulation,  and  of  being  measured  by  a 
condenser. 

'It  would  therefore  be  important,  as  it  has  been  determined  in  a 
■great  many  cases  what  combinations  result  from  the  action  of  a  cal- 
culable electricity,  lo  determine  ou  the  contrary  what  measure  of 
«Ieclricity  results  from  different  combinations  in  which  bodies 
^ssed  to  a  sensible  and  calculable  electric  state.  A  tolerably  com- 
plete set  of  experiments  undertaken  with  this  view  would  probabi/ 
possess  considerable  interest  and  utility. 

Another  phenomenon,  not  less  interesting,  and  which  parti- 
cularly concerns  the  animal  economy,  is  that  which  manifests  itself 
when  alternate  portions  of  nerves  and  muscles  of  the  same  animal, 
or  of  different  animals,  are  capable  of  Ibrming  a  circuit,  the  con- 
tacts of  which  produce  the  same  excitations  which  result  from  a 
circle  composed  of  metals  intermediate  between  die  muscles  and 
nerves. 

This  experiment,  which  originated  with  Galvani,  and  was  after- 
wards repeated  by  different  philosophers,  to  which  obviously  belong 
the  phenomena  of  the  torpedo,  analysed  at  last,  and  leduced  under 
the  theory  of  the  electric  plates  of  the  pile,  by  Volta,  may  perhaps 
bty  its  developemeats,  and  peculiar  kind  of  experiments,  be  extended 
and  applied  to  different  circumstances  of  the  animal  economy,  so 
as  to  throw  new  light  on  the  still  so  obscure  theory  of  the  nervous 
influence  on  the  organic  actions,  and  on  the  result  of  these  actions. 
We  shall  not  attempt  to  extend  tiiis  idea  further  ;  but  it  seemed 
proper  to  call  the  attention  of  philosophers  and  physiologists  lo  a 
arst  CKperiment,  the  developements  of  which  have  been  hitherto 
neglected,  and  which  is  still  con6ned  to  a  tirst  fact,  tlie  conse- 
quences of  which  A^in  capable  of  being  much  further  extended. 
The  first  experinuDlClM  M.  de  Humlwldt  on  the  changes  which 
the  animal  liquon,  )•■     iltv  from  their  vessels,  experience 

from  the  action  of  *         ii  -nts,  are  a  ptoof  oi  ■nW^'wj- 

tioJoffisfs:  may  hope  ex^^eymeiw^  uniettst^^tv,^  "' 
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The  Class  invites  philosophers  to  undrttake  these  two  sets  of  es- 
perinients,  h  tiich  may  give  a  new  and  important  estensioQ  to  th« 
theory  of  electricity. 

General  Condilions. —  Every  person,  the  Members  of  the  In- 
stitute excepted,  may  become  a  candidate.  No  treatise  sent  with  a 
view  to  a  prize  ought  to  contain  the  name  of  the  author,  hut  only  a 
paragraph  or  device.  The  author  may,  if  he  chooses,  send  a  sepa- 
rate and  sealed  letter,  containing,  besides  the  paragraph  and  device, 
the  name  and  address  of  the  author,  which  will  not  be  opened 
unless  the  piece  shall  gain  the  prize. 

The  papers  intended  for  the  prizes  may  be  sent  to  the  Secretary 
of  the  Institute,  paying  the  carriage  of  the  parcels  containing  then). 
The  clerks  in  the  Secretary's  office  will  give  receipts.  They  may 
be  sent  likewise  (carriage  paid)  to  the  Perpetual  Secretary  of  die 
Class. 

The  candidates  are  informed  that  the  Institute  will  not  return  any 
cf  the  works  sent  for  the  prizes ;  but  the  authors  shall  be  at  liberty 
to  take  copies,  if  they  have  occasion  for  them. 

The  Administrative  Commission  of  the  Institute  will  deliver  the 
medal  to  ihe  person  who  presents  the  receipt ;  and  in  case  there  be 
no  receipt,  the  medal  will  be  given  only  to  the  author  himself,  or 
to  his  order. 

Of  these  different  conditions,  the  first  and  the  last  only  apf^y  to 
the  prize  of  galvanism,  and  to  the  medal  of  Lalande,  which  may 

i""'~^^ —  jM 

^^E  Article   XV.  v^^^^l 

^^^    '  Scientific  Boohs  in  hand,  or  in  (he  Press.    '"^^^^^^I 

Mr.  T.  Hemiog,  of  Magdalene  Hall,  Oxford,  has  annoimced  Hir 
publication  a  Map  of  Scriptural  and  Classical  Geography,  accompanied 
by  an  Historical  and  Descriptive  Volume,  in  demy  8vo.,  wherein  the 
Origin  of  Nations  is  particularly  examined  and  discussed;  intended  to 
facilitate  a  knowledge  of  the  progressive  Colonization  of  the  Earth, 
and  to  establish  more  clearly  the  foundation  of  Universal  and  Choro- 
graphical  History, 

Mr,  Wm.  Phillipa  has  now  in  the  Press,  and  will  publish  in  the 
coui-se  of  the  ensuing  month,  an  Elementary  Introcluction  to  the 
Knowledge  of  Mineralogy  and  of  Minerals,  including  some  Account 
of  the  Places  at  which,  and  of  the  Circumstances  under  which,  IVJi- 
nerals  are  found  ;  and  Explanations  of  tlie  Terms  commonly  used  iti 
Miueralogical  Description.  It  will  be  comprised  in  a  small  volume  lit 
duodecimo,  and  is  designed  for  the  Use  of  the  Student. 

Dr.  Granville  ha*  in  the  Press  a  Translation  of  that  part  of  Orfila'^ 
Gener.-U  Toxicohigy  which  more  particularly  relates  to  Poisons  de- 
rived from  the  Vegetable  and  Animal  Kingdoms,  The  subject  having 
/armed  a  very  (lapurtant  part  of  Dr.  Gtanyille's  scientific  pursuits,  he 
Aas  been  enabled  to  accompany  his  translalioft  '««b  cov^w»^°^**  ^>A 
Additions.  ' , 
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Article  XVI. 
METEOROLOGICAL   TABLE. 
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94 
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80 
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94 
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) 
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67 

-13 

9 

s   w 

29-34 

29-31 

29-325 

43 

41 

44-5 

70 

-IS 

10 

w 

29*31 

38-90 

29-105 

50 

41 

45-5 

61 

•z* 

11 

ISF   W 

29-42 

28-90 

99-160 

47 

36 

41-5 

55 

12 

S     W 

S9-4.2 

28-96 

29-190 

43 

32 

37-5 
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86 
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0 
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29 
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"Re  obsenaliona  in  each  line  of  Ihe  table  »' 
boun,  besiBDiDg  at  9  A,  M.  on  the  da;  ttlM 
denolo^  (As(  the  retult  ii  included  in  the  nest 
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REMARKS. 


•.Iph  «on(*.— as.  Alhan,  p.m.  wUhaliKlcrain:  windy  oli^l.    S4,  Dew 
irrottralM,  a.m.  i  riaudj   at  jnlervals  i   wiady  al  S.W.,  jet  11  froze  in  the 
fremng.     SS.  Maximum    of  temp,  al   niae,  a.m.,  and  beginning  to  roio  i  much 
nltid,  eipecially  Hbont  aun-sel,     Ti.  It  is  laid  to  hare  lightened  much,  early  thii 

inaw  :  tieet  -.  rain.  39.  Temp,  at  mnxiiniun  ui  nine  :  a  little  rain:  a  gale  throagli 
the  nii;ht.  SO.  Fine  morning,  Ibungh  with  a,  pale  sky  :  Cirroilratus,  coloured  at 
>nn-sel :  the  riv<^r  (Lea)  rose  higher,  apparently  by  the  tide,  than  at  any  time 
■ince  1H09.  SI.  Hi>ar  froit :  a  frolen  miit,  With  Ctrrsitrof us  above,  followed 
by  a  fine  day. 

1816.  Flril  IltatUli.—\.  Miily  air:  Cirriulraiai.  8.  Hoar  frost :  a  frozen 
mill,  depositing  much  rime :  the  middle  of  the  day  fine.  8.  Fine  morning :  Ihe 
roads  icy,  it  having  tbaired  BOtne  part  i)f  the  night,  4.  Haar  froGl :  drroslralia 
In  flock's:  a  breeze.  6.  Colonred  iua-ri«e :  flne,  itrlb  CimilraluB.  6,  Max. 
temp,  al  nine:  cloudy:  the  vind  rising:  very  heavy  CnnmlBilTali,  after  MWie 
rain  :  clear  wiudj  night.  7,  Uin.  of  temp,  at  nine:  elevated  Cirrostrttua  in  h»TS, 
just  visible  ;  wind  and  clonda :  !t  tunar  balo.  8.  Mai,  letnp,  at  nine :  wet  marnlng, 
10.  Much  rlnnd,  with  NirnH  forming,  p.m.:  atormy  nlgbt.  11.  A  gale  tLrangh 
tbedayand  nighi:  much  evnporalion  evident  in  coii»equenee:  luuarhalo.  12.  Cir. 
rmlratua  deiccnding  from  above;  B  gale,  with  rain  after.  IS.  Pair  day.  14.  After 
frost  in  the  night,  a  shower  early:  drlzzliug,  p.m.  IS.  OvercaM  with  Q'rro- 
ilrafiu;  rain:  cleur  al  night.  IS.  A  slight  ground  frnst :  large  Cnmult,  mixed 
with  otber  maditlcaliiins,  p.  m.  which  going  off,  showed  elevated  in  the  N.  and 
V:  E. :  to  these  succeeded  linear  Cirri,  filling  the  sky,  and  crossing  each  olher 
sliaael  at  right  angles:  these  appearances  were  followed  by  a  most  violent  stnrm 
of  wind  and  r?ia  in  the  utght.  17.  I^ir:  wind  at  night,  IS.  Mjn.  temp,  al 
nine:  hoar  frust:  loisty  horizon:  a'rraOHfluJiis,  rollowed  by  demet  clouds,  und 
rain  at  evening.  19.  Max,  temp,  at  nine :  very  misty  :  at  noon  a  bank  of  dense 
dondi  of  various  modiGcalioHs  in  the  S. :  windy  at  evening:  rain  in  the  nigbt, 
^_^fle.  Fair  day.  ^_ 

^^M  >l                                             Prevailing  Wind   S.  W.  ^^M 

^^H  !               Barometer:  Greatest  height .80-5E  inches  g  ^^^| 

^^K  ^                                     Least S8«7  inches  ^^M 

^H^g  Mean  of  the  period  sg'615  incliei.  ^^H 

^^m  Thermometer!  Greatest  height 60*  ^^| 

^H  Least *^^| 

^^ft  Aieon  of  the  period 06-9S>  4^^| 

^^  Mean  of  llie  hjgroraeler  at  nine,  a.  m.  79-50.    Eain,  S'lS  iiwJwi.  ^^M 

8o  decided  a  westerly  current  has  prevailed  4urinE  Ibis  period,  that  on  nne 
night  only  an  easterly  wind  was  rather  inferred  from  circumitauses  than  obwrvcd, 
t'rum  tlie  facility  with  which  such  n  current  veers  to  N,  and  S.  it  often  makes  a 
very  uiKlead]' barometer,  as  has  happened  in  this  case,  the  chaiutes  in  its  direction 

tInviBgia  the  whole  betn  nearly  equal  in  number  lo  (he  days  of  the  period.  lu 
Ac  fure  part,  a  dnuble  depression  wit,  succeeded  by  a  very  cousiderabie  doable 
devatiun,  the  maiintnin  concurring  with  a  Temarkabiy  high  spring  tide.  In  the 
tftler  pai't  the  quicksilver  toek  a  range  below  llie  mean,  and  went  lapldly  through 
«ieries  of  sharp  depressions,  to  the  number  of  seven  or  eight.  (The  terms  eleva- 
tion and  depression  are  here  applied  to  tbe  whole  time  taken  by  the  curve  in 
.weeding  from,  and  retumii^  lo,  the  mean  elevalion.)  The  weather  has  been 
MKb  as  to  agree  very  well  with  the  indications  of  the  loslruments:  a  few  day) 
jBtir,  while- tbe  barometer  was  high  i  the  reroaiuder  an  alternation  of  gales  of  wind, 
tain,  and  frost :  the  diurual  temperature  at  times  more  under  the  dominion  of  the 
winds  than  of  the  sun. 
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Article  I. 

^aphioal  Acanmt  of  the  lale  John  Rohism,  LL.  D.  F.R.S.B. 
^nA  ProJ'essi/f  of  Natvrol  Philosophy  in  the  VrtrversUy  of  Edhih  | 
burgk.     By  John  Playlair,  F.ft.S.  L.  &  E.  &c  * 

The  distinguished  person  who  is  the  subject  of  this  memoir  was 
born  at  Boghtill,  in  the  pamh  of  Baldemotk,  Dear  Glasgow,  in  the 
year  17'*9.  His  father,  John  Robiaon,  had  been  early  enga^d  io 
commerce  in  Glasgow,  where,  with  a  character  of  great  probity 
and  worth,  he  had  accjuired  considerable  wealth,  and,  before  the 
binh  of  his  son,  had  retired  to  the  country,  and  lived  at  his  estate 
Of  Boghall. 

His  son  was  educated  at  the  grammar  school  of  Glasgow,  We 
have  BO  accounts  of  his  earliest  acquirements,  but  roust  suppose 
them  to  have  been  sufficiently  rapid,  as  he  entered  a  student  of 
Humanity  in  the  University  of  Glasgow  in  November,  1750,  and 
io  April,  1756,  took  his  degree  in  Arts. 

Several  Professors  of  great  celebrity  adorned  that  University 
about  this  period.  Dr.  Simson  was  one  of  the  first  geometers  of 
the  age;  and  Mr.  Adam  Smith  had  just  beg;un  to  explai 
fectures  those  principles  which  have  since  been  delivered  with  such  ' 
effect  in  the  Theory  of  Moral  Sentiments,  and  in  the  Wealth  of  ] 
Xatioos.  Dr.  Moore  was  a  great  master  of  the  Greek  language,  [ 
and  added  to  extensive  learning  a  knowledge  of  the  ancient  geou  , 
meiry  much  beyond  the  acquirement  of  an  ordinary  scholar. 

Under  such  instructors,  a  young  man  of  far  inferior  talents  to  I 
those  which  Mr.  Robiaon  possessed  could  not  fail  to  make  gteat  J 

*  From  the  TraauMttoEit  of  (h«  Royal  locielj  ef  Bdlii^«r|li,  toI.  vU.  pi 
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advancemeat.  He  used,  nevertheless,  to  speak  ligbtly  of  Iiis  early 
proficiency,  nnd  to  accuse  hlmaelf  of  waot  of  appUcatioD ;  but 
from  what  1  have  learnt,  his  abilities  and  attainments  were  highly 
respected  by  his  cotemporaries,  and  he  was  remarked  at  a  very  early 
period  for  the  ingenuity  of  bis  reasonings,  as  well  as  the  boldness  of 
liis  opinions.  According  to  his  own  account,  his  tasie  for  the  accu- 
rate sciences  was  not  much  excited  by  the  pure  mathematics,  and 
he  only  began  to  attend  lo  them  after  he  discovered  their  use  ia 
natural  philosophy. 

In  the  year  following  iliat  in  winch  he  took  his  degree,  Dr.  Dick, 
who  was  joint  Professor  of  Natural  Philosophy  wilh  his  father,  died, 
and  Mr.  Robison  offered  himself  to  the  old  Gentleman  as  a  tem- 
porary assistant.  He  was  recommended,  as  I  have  been  told,  by 
Mr.  Smith,  but  was  nevertheless  judged  too  young  by  Mr,  Dick,  as 
he  was  not  yet  niaeteen.  The  object  to  which  \\k  father,  a  man  of 
exemplary  piety,  wished  to  direct" his  futore  prospects,  was  the 
church;  to  which,  however,  he  was  at  this  time  greatly  averse, 
from  motives  which  do  not  appear,  but  certainly  not  from  any 
dislike  to  the  objects  or  duties  of  the  clerical  profession.  It  was 
very  natural  for  him  to  wish  for  some  active  scene,  where  his  turn 
for  physical,  and  particularly  mechanical  science,  mighl  be  exer- 
cised ;  and  the  influence  of  those  indefinite  and  untried  objects, 
which  act  so  powerfully  on  the  imagination  of  youth,  directed  his 
attention  toward  London.  Professor  Dick  and  Dr.  Simson  joined 
in  recommending  him  to  Dr.  Blair,  Prebendary  of  Westminster, 
who  was  then  in  search  of  a  person  to  go  to  sea  with  Edward,  Duke 
of  York,  and  to  assist  his  Royal  Highness  in  the  study  of  mathe- 
matics and  navigation.  When  Mr.  Robison  reached  London,  in 
1758,  he  learnt  that  the  proposed  voyage  was  by  no  means  fixed; 
and  after  passing  some  time  in  expectation  and  anxiety,  he  found 
that  the  arrangement  was  entirely  abandoned.  This  first  disap- 
pointment in  a  favourite  object  could  not  fail  to  he  severely  fell,  and 
tad  almost  made  him  resolve  on  returning  to  Scotland. 

He  had  been  introduced,  however,  to  Admiral  Knowles,  whose 
ion  was  to  have  accompanied  the  Duke  of  York  ;  and  the  Admiral 
was  too  conversant  with  nautical  science  not  to  discover  in  him  a 
genius  strongly  directed  to  the  same  objects.  Though  the  sdieme 
of  the  Prince's  nautical  education  was  abandoned,  the  Admiral's 
views  with  respect  to  his  son  remained  unaltered,  and  he  engaged 
Ml'.  Robison  to  go  to  sea  with  him,  and  to  take  charge  of  his  in- 
struction. From  this  point  it  is  tliat  we  are  to  date  his  nautical,  ai 
well  as  scientific,  attainments. 

About  the  middle  of  February,  1 759,  a  fieet  sailed  from  Spilhead 
under  the  command  of  Admiral  Saunders,  intended  to  co-operate 
with  a  military  force  which  was  to  be  employed  during  the  ensuing 
uimmer  in  the  reduction  of  Quebec.  Young  Knowles,  whom  Mr. 
KobiMin  liad  agreed  to  accompany,  was  a  midshipman  on  board  the 
Admiral's  ship,  the  Neptune,  of  yo  guns  ;  but  in  the  course  of  the 
"pjage  being  promoted  to  the  rank  of  Lieutenanl  in  the  Rojal 
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William,  of  80  guns,  Mr«  RobisoD  went  with  him  on  board  that 
^Ip,  and  was  there  rated  as  a  niidshipman. 
'  The  fleet  arrived  on  the  coast  of  America  in  April ;  but  it  was 
not  till  the  begimiing  of  May  that  the  entire  dissolution  of  the  ice 
permitted  it  to  ascend  the  River  St.  Lawrence^  and  that  the  active 
scene'of  naval  and  military  operations  commenced,  which  termi* 
nated  so  much  to  the  credit  of  the  British  arms.  A  person  whose 
seafaring  life  was  to  be  limited  to  two  years  mav  well  be  considered 
as  fortunate  in  witnessing  during  that  short  penoda  series  of  events 
so  remarkable  as  those  which  preceded  and  followed  the  taking  of 
Quebec.  Though  great  armies  were  not  engaged^  much  valour  and 
conduct  were  displayed;  the  leaders  on  bodi  sides  were  men  of 
q>irit  and  talents ;  and  on  the  part  of  the  English  the  most  cordial 
co-operation  of  the  sda  and  land  forces  was  worthy  of  men  animated 
by  tne  spirit  of  patriotism,  or  the  love  of  glory.  The  fate  also  of 
the  gallant  leader,  who  fell  in  the  moment  of  victory,  and  in  the 
prime  of  life,  by  repressing  the  exultation  of  success,  gave  a  deeper 
interest  to  the  whole  transaction. 

Of  the  operations  of  this  period  Mr.  Robison  was  by  no  means  a 
mere  spectator.  A  hundred  seamen,  under  the  command  of  Lieut. . 
Knowles,  were  drafted  from  the  Royal  William  into  the  Stirling 
Castle,  the  Admiral's  ship.  ^Mr.  Robison  was  of  this  party,  and 
had  an  opportunity  of  seeing  a  great  deal  of  active  service.  At  this 
time,,  also,  he  was  occasionally  employed  in  making  sur\'eys  of  the 
river  and  thie  adjacent  grounds ;  a  duty  for  which  he  was  eminently 
qualified,  both  by  his  skill  as  a  mathematician,  and  his  execution 
i|s  a  draughtsman. 

It  is,  however,  much  to  be  regretted  that  his  pfipers,  whether 
memorandums  or  letters,  give  no  account  of  the  incidents  of  this 
period ;  so  that  we  are  left  to  conclude,  from  the  history  of  the 
times,  what  were  the  events  in  which  he  must  have  taken  part,  or 
to  gather,  from  the  imperfect  recollection  of  his  conversation,  the 
scenes  in  which  he  was^actually  engaged.  I  have  heard  him  express 
great  admiration  at  the  cool  intrepidity  which  he  witnessed  when 
the  fire-ship,  sent  down  the  stream  against  the  English  navy  at 
anchor  in  the  river,  seemed  to  present  a  wall  of  fire,  extending 
horn  one  bank  to  another,  from  which  nothing  that  floated  on  the 
water  could  possibly  escape.  Without  the  smallest  alarm  or  con- 
fosion,  the  British  sailors  assailed  this  flaming  battlement  in  their 
boats,  grappled  the  ships  which  composed  it,  and  towed  them  to 
the  shore,  where  they  burnt  down  quietly  to  the  water's  edge. 

An  anecdote  which  he  also  used  to  tell  deserves  well  to  be  re- 
membered. He  happened  to  be  on  duty  in  the  boat  in  which  Gen. 
Wolfe  went  to  visit  some  of  his  posts,  the  night  before  the  battle, 
which  was  expected  to  be  decisive  of  the  fate  of  the  campaign. 
Hie  evening  was  fine,  and  the  scene,  considering  the  work  they 
were  engaged  in,  and  the  morning  to  whict*  ♦*•*"  were  looking 
finrward,  sufficiently  impressive.  As  they  lowe  ^General, 
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\TitK  much  feeling,  repeated  nearly  the  whole  of  Gray's  Elegy 
(which  had  appeared  not  long  before,  and  was  yet  but  little  known) 
to  an  officer  who  sat  with  him  in  ihe  stern  of  the  boat ;  adding,  as 
he  concluded,  that  *'  he  would  prefer  being  the  author  of  thai 
poem  to  the  glory  of  beating  the  French  to-morrow." 

To-morrow  came,  and  the  life  of  this  illustrious  soldier  was  ter- 
minated, amid  the  tears  of  his  friends  and  the  shouts  of  his  victo- 
nous  army.  Quebec  fell  of  course  ;  and  soon  afterwards  the  fleet 
under  Admiral  Saunders  sailed  for  England.  When  they  arrived  on 
rite  coast  they  were  informed  that  the  Brest  fleet  was  at  sea,  and 
^at  Sir  Edward  Hawke  was  in  search  of  it.  Without  waiting  for 
ordeni.  Admiral  Saunders  sailed  to  reinforce  Hawke,  but  came  too 
Jite,  the  celebrated  victory  over  Conflans,  in  Quibcron  Bay,  having 
Ifcen  obtained  (on  the  20th  of  November)  a  few  days  before  he 
-Mned.  Wliethcr  the  Royal  William  accompanied  the  rest  of  the 
Beet  on  this  occasion,  1  have  not  been  able  to  learn.  Tlie  body  of 
Crcneral  Wolfe  was  brought  home  in  that  ship,  and  was  landed  at 

ithead  on  the  ISih  of  November.  From  that  date  to  the  begin- 
iMDg  of  next  year  I  find  nothing  concerning  the  Royal  William, 
when  that  ship,  with  the  Namur,  and  some  others,  under  the  com- 
inand  of  Admiral  Boscawen,  sailed  on  an  expedition  to  the  Bay  of 
(iuiberon.  On  this  service  the  Royal  William  remained  betweea 
five  and  sis  months,  having  been  twice  sent  to  cruise  off  Cape  Finis- 
terre,  for  five  weeks  each  time. 

About  this  period  a  series  of  letters  from  Mr.  Robison  to  his 
father  begins;  and  though  the  letters  do  not  enter  much  into  parti- 
culars, they  leave  us  less  at  a  loss  about  the  remaining  part  of  hk 
seafaring  life. 

On  the  3d  of  August  the  Roy^l  William  returned  to  Plymouth, 
the  greater  part  of  the  crew  being  totally  disabled  by  the  sea-scurvy, 
from  which  Mr.  Kobison  himself  had  suffered  very  severely.  He 
writes  to  his  father  that,  out  of  750  able  seamen,  2S(>  were  confioed 
te  their  hammocks  in  the  most  deplorable  state  of  sickness  and  de- 
iMlity,  while  140  of  the  rest  were  unable  to  do  mote  than  walk  on 
deck.  This  circumstance  strongly  marks  to  us,  who  have  lately 
wtnessed  the  exertions  of  British  sailors,  in  the  blockade  of  Brest, 
nd  other  ports  of  the  enemy,  the  improvement  made  in  the  art  of 
preserving  the  health  of  seamen  within  the  last  50  years.  TTie 
|toyal  William,  notwithstanding  the  state  of  extreme  distress  to 
which  her  crew  was  reduced,  by  a  continuance  at  sea  of  hardly 
ux  months,  was  under  the  command  of  Capt.  Hugh  Pigott,  one  m 
tbe  most  skilful  officers  of  the  British  navy,  Mr.  Robison,  indeed, 
never  at  any  time  mentioned  his  name  without  praise,  for  his  know- 
ledge of  seamanibip,  and  the  address  with  which  he  used  to  woi4c 
the  ship  in  such  bad  weather  as  rendered  her  almost  unmanageable 
to  the  other  officers.  The  art  of  preserving  the  health  of  the 
seaman  is  a  branch  of  nautical  science  which  had  at  that  time  been 
little  cultivated.    Our  great  circumnavigator  had  not  yet  shown 
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that  a  ship's  crew  may  sail  round  the  globe  with  less  mortality  than 
was  to  be  expected  in  the  same  number  of  men  living  for  an  equal 
period  in  the  most  healthful  village  of  their  native  country, 

Mr.  Robisoa's  letters  to  his  father  about  this  time  are  stFont[(y 
expressive  of  his  dislike  to  the  sea,  and  of  his  resolution  to  return 
to  Glasgow,  and  to  resume  his  studies,  particularly  that  of  tiieo- 
i^y,  with  a  view  ©f  entering  into  the  church.  These  resolutiohs, 
however,  were  for  the  present  suspended,  by  a  very  kind  invitation 
irons  Admiral  lOv^w^es  to  come  and  live  with  him  in  the  country, 
and  to  assist  bira  in  his  experiments :  "  Thus  (says  the  Admiral)  we 
shall  be  nKieitil  to  one  another."  What  these  experiments  were  is 
not  mentioned,  but  they  probably  related  to  ship- bull  ding,  a  subject 
which  the  Admiral  had  studied  with  great  attention.  Mr.  Robison 
accordingly  continued  to  enjuy  a  situation  and  an  employment  that 
must  both  have  been  extremely  agreeable  to  him,  till  the  month  of 
February  in  the  year  following,  when  Lieut.  Knowles  was  appointed 
to  the  command  of  the  Peregrine  sloop  of  war,  of  20  guns.  Whe- 
ther the  plan  of  nautical  instruction  which  Mr.  Robison  propoied 
for  his  pupil  was  not  yet  completed,  or  whether  he  had  after  all 
come  to  a  resolution  of  pursuing  a  seafaring  life  (of  which  there  is 
an  appearance  in  some  of  his  lettei^),  he  embarked  in  the  Pere- 
grine, and  he  even  mentions  his  hopes  of  being  made  purser  to 
that  ship.  The  first  service  in  which  Capt.  Knowles  was  employed 
was  to  convoy  the  fleet  to  Lisbon.  In  a  letter  from  Plymouth, 
where  they  were  forced  in  by  the  weather,  Mr.  Robison  paints  in 
etrong  colours  the  difference  between  sailing  in  a  small  ship,  like 
the  Peregrine,  and  a  first  rale,  like  the  Royal  William,  and  the 
uncomfortable  situation  of  all  on  board,  during  a  gale  which  thejr 
bad  experienced  in  coming  down  the  Channel,  The  voyage,  how- 
ever, gave  him  an  opportunity  of  visiting  Lisbon,  on  which  the 
traces  of  the  earthquake  were  yet  deeply  imprinted;  and  the  ship 
continuing  to  cruise  off  tiie  coast  of  Spain  and  Portugal,  he  had 
occasion  to  land  at  Oporto,  and  other  places  on  the  Portuguese 
coast.  In  the  month  of  June  he  returned  to  England ;  and  froni  1 
this  time  quitted  the  navy,  though  he  did  not  give  up  hopes  of  pre- 
ferment. He  returned  to  live  with  Admiral  Knowles,  and  in  the 
end  of  the  same  summer  was  recommended  by  him  to  Lord  Anson, 
the  First  Lord  of  the  Admiralty,  as  a  proper  person  to  take  charge 
of  Harrison's  time-keeper,  which,  at  the  deiire  of  the  Board  of 
Longitude,  was  to  be  sent  on  a  trial  voyage  to  the  West  Indies. 

The  ingenious  artist  just  named  had  begun  the  construction  of   \ 
his  chronometer  on  new  principles  as  early  as  the  year  17-G]  and, 
with  the  fortitude  and  patience  characteristic  of  genius,  had  for  35 
years  ttru^led  against  the  physical  difficulties  of  his  undertaking, 
and  the  still  more  discouraging  obstacles  which  the  prejudice,  the   ' 
envy,  or  the  indifference  of  his  coiemporaries,  seldom  fail  to  plant 
in  the  way  of  an  inventor.     Notwithstanding  all  these,  be  bad  ad- 
vanced constantly  from  one  degree  of  perfection  to  anothe 
.jras  his  fourth  time-keeper,  reduced  to  a  portable  size. 
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proved  in  all  other  respects,  tliatwas  now  submitted  to  examination. 
It  was  intended  that  Mr.  Robison  should  accompany  young  Harri- 
son and  the  time-keeper  in  a  frigate,  tiie  Deptford,  to  Port  Royal, 
iin  Jamaica,  in  order  to  determine,  on  their  landing,  the  difference 
^f  time,  as  given  by  the  watch,  and  as  found  fay  aslronomical  ob- 
servation. The  time-keeper  accordingly  was  put  into  the  hands  of 
Mr.  Robertson,  of  the  Naval  School  at  Portsmouth,  who  deter- 
mined its  rate,  from  nine  days  that  it  remained  in  his  custody,  to  be 
'_,tf"  slow  per  day,  and  also  the  error  to  be  3"  slow  on  the  Cth  of 
-Kovember  at  noon,  according  to  mean  solar  time. 

The  Depiford  sailed  on  Nov.  18,  and  arrived  at  Port  Royal  on 
Jan.  19  ;  on  the' 26th  Mr.  Robison  observed  the  time  of  noon,  and 
found  it  to  answer  to  4"  59'  7t"  by  the  watch ;  and  this  being  cor- 
rected for  the  error  of  3",  and  also  for  the  daily  accumulation  of 
U?j."  for  SI""  5",  the  interval  between  the  observations,  ibe  difference 
of  longitude  between  Portsmouth  and  Port  Royal  came  out 
S**  2'  47" ;  only  1"  less  than  It  was  known  to  be  from  other  obser- 
'  vations. 

The  instructions  of  the  Board  further  required  that,  as  soon  as  an 
(Opportunity  could  be  found,  the  same  two  Gentlemen  should  return 
with  the  watch  to  Portsmouth,  that,  by  a  comparison  of  it  with  the 
time  there,  the  total  error,  during  boili  voyages,  might  be  ascer- 
tained. The  opportunhy  of  return  occurred  sooner  than  they  bad 
any  ref,son  to  expect ;  for  the  Spanish  war  having  now  broke  out, 
an  alarm  of  an  invasion  of  Jamaica  from  St.  Domingo  occasioned 
the  Governor  to  dis[wtch  the  Merlin  sloop  of  war  to  England,  to 
give  intelligence  of  the  danger.  Mr.  Robison  and  Mr.  Hariiioa 
obtained  leave  to  return  in  the  Merlin,  and  sailed  on  the  28ih, 
having  been  but  a  few  days  in  Jamaica.  This  voyage  was  an  epitome 
of  alt  the  disasters,  short  of  shipwreck,  to  which  seafaring  men  are 
exposed.  They  experienced  a  continuation  of  the  most  tempestuous 
weather,  and  the  most  contrary  winds,  from  the  moment  they 
quitted  the  Bahamas  till  they  arrived  at  Spithead.  To  add  to  then' 
distress,  the  ship  sprung  a  great  leak,  300  leagues  from  any  land, 
and  it  required  the  utmost  skill  and  exertion  to  keep  her  from  sink- 
ing. In  a  terrible  gale,  on  March  14,  their  rudder  broke  in  two; 
90  that  they  could  no  longer  keep  the  ship's  head  to  the  wind ;  and 
if  the  gale  had  not  speedily  moderated,  they  must  inevitably  have 
perished.  When  the  voyage  was  near  a  conclusion,  and  they  were 
congratulating  themselves  on  the  end  of  their  troubles,  the  ship  was 
found  to  be  on  fire,  and  the  flames  were  extinguished  with  great 
difficulty.  They  reached  Portsmouth  on  March  '25;  and  on 
April  2  the  mean  noon  by  the  watch  was  found  to  he  at  11"  51' 
Sli";  and,  making  correction  for  the  error  and  rate,  this  amounted 
to  1 1''  5S'  6J/';  so  that  the  whole  error,  from  the  first  setting  sail, 
was  only  1'  53-i-",  which,  in  the  latitude  of  Portsmouth,  would  not 
amount  to  an  error,  in  distance,  of  20  miles. 

When  Mr.  Robison  undertook  the  voyage  to  Jamaica,  he  made 
no  stipulation  for  any  remtmeration,  and  Lord  Anson  assured  him 
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that  he  should  have  no  reason  to  repent  the  confidence  which  he 
placed  in  the  Board.  But  when  on  nis  return  he  came  to  look  for 
the  reward,  to  which  the  success  and  trouble  of  the  undertaking' 
certainly  entitled  him,  he  soon  found  that  he  had  greatly  erred  in 
leaving  himself  so  much  at  the  mercy  of  unforeseen  contingencies/ 
JLiord  Anson  was  ill  of  the  disease  of  which  he  died,  and  was  not  in  - 
a  condition  to  attend  to  business.  Admiral  Knowles  was  disgusted 
with  the  Admiralty,  and  with  the  Ministry,  by  which  he  thought' 
.himself  ill-used ;  so  that  Mr.  Robison  had  nothing  to  look  for  from 
'  personal  kindness,  and  could  trust  only  to  the  justice  and  modera- 
tion of  his  claims.  These  were  of  little  advantage  to  him ;  fot 
such  was  the  inattention  of  the  Lords  of  the  Admiralty,  and  the 
Members  of  the  Board  of  Longitude,  that  he  could  hot  obtain' 
access^to  any  of  thein,  nor  even  receive  from  them  any  answer  t6 
his  memorials. 

The  picture  which  his  letters  to  his  father  present,  at  this  time,  h 
that  of  a  mind  suffering  severely  from  unworthy  treatment,  wherd 
it  .was  least  suspected.  Men  in  of&ce  do  not  reflect,  while  they 
are  busy  about  the  concerns  of  natk)ns,  how  much  evil  may  be  don^ 
by  their  neglect  to  do  justice  to  an  individual.  They  may  be  extin- 
guishing the  fire  of  genius,  thrusting  down  merit  below  the  level 
It  should  rise  to,  or  prematurely  surrounding  the  miiid  Of  a  young 
Brian  with  a  fence  of  suspicion  and  distrust  worse  than  the  evils 
which  it  proposes  to  avert.  Like  other  kinds  of  injustice,  this  may, 
however,  meet  with  its  punishment ;  though  the  victim  of  unme- 
rited neglect  may  remain  for  ever  obscure,  and  his  sufferings  for 
«ver  unknown,  he  may  also  emerge  from  obscurity,  and  the  treat- 
ment he  has  met  with  may  meet  the  eye  of  the  public.  It  is  pro- 
bable that  the  member  of  these  Boards  most  conspicuous  for  rank 
or  for  science  would  not  have  been  above  some  feeling  of  regret  if 
he  had  learnt  that  the  young  man  whose  petitions  he  disregarded 
was  to  become  the  ornament  o{  his  country,  and  the  ill  treatment 
he  then  met  with  a  material  fact  in  the  history  of  his  life. 

But  though  we  must  condenio  the  neglect  of  which  Mr.  RobisoU 
had  so  much  rieason  to  complain^  we  do  by  no  means  regret  \htit 
the  recompense  which  he  or  his  friends  had  in  view  was  not  actually 
conferred  on  him.  This  was  no  other  than  an  appointment  to  thd 
place  of  a  purser  in  a  ship  of  war ;  a  sort  of  preferni^nt  which,  to 
a  man  of  the  genius,  information,  and  accomplishment,  of  Mr. 
Bobison^  must  have  turned  out  rather  as  a  punishment  than  a  re- 
ward. It  was,  however,  the  object  which,  by  the  advice  of  Sit 
Charles  Knowles,  he  now  aspired  to ;  and  indeed  he  had  done  so 
ever  after  his  first  voyage  in  the  Royal  William ;  for  it  appears  that 
he  had  wished  to  be  made  Purser  to  the  Peregrine  at  the  time  when 
Lieut.  Knowles  was  appointed  to  tbe  command  of  that  ship,  though, 
considering  its  smallness,  the  situation  could  have  been '  attended 
with  little  emolument.* 

*  It  18,  however,  true  that  tbe  place  of  Parser  was  tifterwards  offered  to 
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duties  at  Glasgow.  The  Empress  of  Russia,  convinced  of  ilie  im- 
portance of  placing  her  marine  on  the  best  fbotiog,  made  an  appli- 
cation to  the  Government  of  this  country  for  permission  to  engage 
in  her  service  some  of  the  most  able  and  experieoced  of  our  nav&l 
officei^s,  to  whom  she  might  entrust  both  the  contrivance  and  the 
execution  of  the  intended  reformation.  The  request  was  agreed  to, 
and  the  person  recommended  was  Admiral  Sir  Charles  Knowles, 
who  hud  long  applied  with  great  diligence  to  the  study  of  naval 
architecture,  as  well  as  to  that  of  every  branch  of  his  profession, 
and  who  about  50  years  before  bad  been  sent  to  Portugal  on  a 
similar  mission.  A  proceeding  so  tree  from  that  jealousy  which 
often  marks  the  conduct  of  great  nations  no  less  than  the  dealings 
of  the  most  obscure  corporations,  is  particularly  deserving  of  praise. 
From  the  first  moment  that  this  offer  was  made  to  the  Admiral,  he 
communicated  it  to  Mr.  Robison,  whom  he  wished  to  engage  as 
his  secretary,  and  to  whom,  as  he  says  in  his  letters,  he  looked  for 
much  assistance  in  the  duty  he  was  about  to  undertake.  A  very 
handsome  appointment  was  made  for  Mr.  Robison,  and  in  the  end 
of  December,  1770,  he  set  out  with  Sir  Charles  and  his  family  on 
the  journey  to  St.  Pelersburgh,  over  land. 

Admiral  Knowles  held  the  office  of  President  o(  the  Board  of 
Admiralty ;  and  his  intention  was  that  Mr.  Robison  should  have  the 
place  of  Secretary.  The  Russian  Board,  however,  being  consti- 
tuted more  on  the  plan  of  the  French  than  the  English,  there  wai 
no  place  corresponding  to  that  of  our  Secretary  of  the  Admiralty- 
Mr.  Robison  continued,  therefore,  in  the  character  of  Private 
Secretary  to  the  Admiral. 

During  the  first  year  of  the  Admiral's  residence  in  Russia,  and 
for  the  greater  part  of  the  second,  Mr.  Robison  remained  with  hitn, 
employed  in  forming  and  digesting  a  plan  for  improvitig  the 
methods  of  building,  rigging,  and  navigating,  the  Russian  ships  of 
war,  and  for  reforming,  of  consequence,  the  whole  detail  of  the 
operations  in  itie  naval  ai^nals  of  that  empire. 

These  innovations,  however,  met  with  more  resistance  than 
either  the  Admiral  or  his  Secretary  had  permitted  themselves  to 
suppose.  The  work  of  reform,  conducted  by  a  foreigner,  even 
when  he  is  supported  by  despotic  power,  must  proceed  but  slowly ; 
jealousy,  pride,  and  self-interest,  will  continually  counteract  the 
plans  of  improvement,  and  by  their  vigilance  and  unceasing  activity 
will  never  wholly  fail  of  success.  All  this  was  experienced  t^ 
Admiral  Knowles ;  yet  there  is  no  doubt  that  material  advantages 
were  derived  by  the  Russian  navy  from  the  new  system  which  he 
was  enabled  partially  to  introduce. 

Mr.  Robison,  from  his  first  arrival  at  St.  Petersburgh,  had 
applied  with  great  diligence  to  the  study  of  the  Russian  language, 
and  bad  made  himself  so  much  master  of  It  as  to  speak  and  write 
it  with  considerable  facility.  In  summer  ITJi,  a  vacancy  happening 
in  the  mathematical  chair  attached  to  the  Imperial  Sea  Cadet  Corps 
of  Moblefj  at  Croustadt,  Mr.  Robison  was  solicited  to  accept  of 
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that  office.  His  nautical  and  mathematical  knowledge  qualified , 
him  "singularly  for  the  duties  of  it,  and  his  proficiency  in  the  Rus- 
sian language  removed  the  only  objection  thiat  could  possibly  be 
proposed.  When  he  accepted  of  the  appointment  the  salary  of  his 
predecessor  was  doubled,  and  the  rank  of  Colonel  was  given  hini* 
Besides  delivering  his  iectui'es  as  Professor,  he  officiated  also  ia 
inspector  of  the  above  corps,  in  the  room  of  Gen.  Politika,  wh9 
had  retired,  or  been  sent  to  his  estates  in  the  Ukraine. 

The  lectures  which  he  gave  Were  very  much  admired,  and  couTd 
not  fail  to  be  of  the  greatest  use  to  his  pupils.  Few  men  under- 
stood so  well  the  theory  and  the  practice  of  the  arts  they  profess  to 
teach ;  few  had  enjoyed  the  same  opportunities  of  seeing  the  mathe- 
matical rules  of  artillery  and  navigation  carried  into  effect  on  so 
great  a  scale.  To  his  own  countrymen  resident  at  St.  Petersburgli 
Mr.  Robison  was  an  object  of  no  less  affection  than  admiration. 

In  1773  the  death  of  Dr.  Russell  produced  a  vacancy  in  the 
Natural  Philosophy  Chair  of  the  University  of  Edinburgh.  Prhi- 
cipal  Robertson,  who  was  ever  so  attentive  to  the  welfare  of  the 
University  over  which  he  presided,  though  not  personally  acquainted 
with  Mr.  Robison,  yet  knowing  his  character,  had  no  doubt  of  re- 
commending him  to  the  Patrons  of  the  University,  who,  on  their 
part,  with  no  less  disinterestedness,  listened  to  his  recommendation, 
and  Mr.  Robison  was  accordingly  elected.  It  is  said  that  when  the 
news  of  this  appointment  reached  him,  he  at  fiYst  hesitated  about 
the  acceptance  of  it,"  principally  from  the  fear  of  appearing  inseh^ 
sible  to  the  kindness  and  favour  which  he  had  experienced  from  the 
Russian  Government.  The  moment,  too,  when  it  was  known  that 
this  invitation  had  been  given  him,  further  offers  of  emolument  and 
preferment  were  made  hini  by  that  Government,  of  such  a  kind  as 
it  was  supposed  he  could  not  possibly  resist.  At  lengtli  he  d^tei'- 
mined,  and  no  doubt  wisely,  however  splendid  the  prospects  held 
out  to  him  might  be,  to  accept  of  a  situation  that  would  fix  him 
permanently  in  his  native  country.  He  therefore  declined  the  offers 
of  the  Empress  of  Russia,  and  in  June,  177'^^  sailed  from  Croh- 
stadt  for  Leith, .  followed,  as  one  of  those  friends  he  left  behind  in 
Russia  has  expressed  it,  by  the  regrets,  and  accompanied  by  the 
warmest  good  wishes,  not  only  of  all  who  had  shared  in  his  friend- 
ship, but  of  all  to  whom  he  was  known.  The  Empress  was  so  fdr 
from  being  offended  with  his  determination,  however  much  sb^ 
wished  to  prevent  it,  that  she  settled  a  pension  on  him,  accompanied 
with  a  request  that  he  would  receive  under  his  care  two  or  three  of 
the  young  cadets  who  were  to  be  selected  in  succession. 

Mr.  Robison  was  admitted  at  Edinburgh  on  Sept.  16,  177^*  and 
gave  his  first  course  of  lectures  in  the  winter  following.  The 
person  to  whom  he  succeeded  had  been  very  eminent  and  very 
useful  in  his  profession.  He  possessed  a  great  deal  of  ingenuity, 
and  much  knowledge,  in  all  the  branches  of  physical  science. 
Without  perhaps  being  very  deeply  versed  in  tl  parts  of  the 

madietaatics^  be  bad  much  more  knowledge  than  is  re-* 
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quisite  for  explaining  llie  eleiittinls  of  natural  philosophy,  H» 
views  in  the  latter  were  sound,  often  original,  and  always  explained 
with  great  clearness  and  simplicity.  The  mathematical  and  expe- 
rimental parts  were  so  liappily  combined,  that  his  lectures  commu- 
nicated not  only  an  excellent  view  of  ihe  principles  of  the  science, 
but  much  practical  knowledge  concerning  the  means  by  which  ihote 
principles  are  embodied  in  matter,  and  made  palpable  ta  sense. 

Mr.  RoUison,  who  now  succeeded  to  this  chair,  had  also  talents 
and  acquirements  of  a  very  higli  order.  The  scenes  of  active  life 
in  which  he  had  been  early  engaged,  and  in  which  he  had  seen  the 
great  operations  of  the  nautical  and  the  military  art,  had  been  fol- 
lowed or  accompanied  with  much  study,  so  that  a  thorough  know- 
ledge of  the  principles,  as  well  as  the  practice,  of  those  arts  had 
been  acquired.  His  knowledge  of  the  mathematics  was  accurate, 
and  extensive,  and  included,  what  was  at  that  time  rare  in  tli" 
country,  a  considerable  familiarity  with  the  discoveries  and  invei 
tions  of  the  foreign  mathematicians, 

In  the  general  outline  of  his  course  he  did  not,  however,  deviate 
materially  from  that  which  had  been  sketched  by  his  predecessors, 
except,  1  think,  in  one  point  of  arrangement,  by  which  he  passed 
from  dynamics  immediately  to  physical  astronomy.  The  sciences 
of  mechanics,  hydrodynamics,  astronomy,  and  optics,  together  with 
electricity  and  magnetism,  were  the  subjects  which  his  lectures 
embraced.  These  were  given  with  great  fluency  and  precision  of 
language,  and  with  the  introduction  of  a  good  deal  of  mathematical 
demonstration.  His  manner  was  grave  and  dignified;  his  views, 
always  ingenious  and  comprehensive,  were  full  of  information,  and 
never  more  interesting  and  instructive  than  when  they  touched  on 
the  history  of  science.  His  lectures,  however,  were  often  com- 
plained of,  as  difficult  and  hard  to  be  followed ;  and  this  did  not,  in 
my  opinion,  arise  from  the  depth  of  the  mathematical  demonstra- 
tions, as  was  sometimes  said,  but  rather  from  the  rapidity  of  hia 
discourse,  which  was  in  general  beyond  the  rate  at  which  accu  ate 
reasoning  can  be  easily  followed.  The  singular  facility  of  his  own 
apprehension  made  him  judge  too  favourably  of  the  same  power  in 
others.  To  understand  his  lectures  completely  was,  on  account  of 
the  rapidity  and  the  uniform  flow  of  his  discourse,  not  a  very  easy 
task,  even  for  men  tolerably  familiar  with  the  subject.  On  thia 
account  his  lectures  were  leas  popular  than  might  have  been  ex- 
pected from  such  a  combination  of  rare  talents  as  the  author  of 
them  possessed.  This  was  assisted  by  the  small  number  of  experi- 
ments he  introduced,  and  a  view  that  he  took  of  natural  philosophy 
which  left  but  a  very  subordinate  place  for  them  to  occupy.  An 
experiment,  he  would  very  truly  observe,  does  not  establish  a 
general  proposition,  and  never  can  do  more  than  prove  a  particular 
fact.  Hence  he  inferred,  or  seemed  to  infer,  that  they  are  of  no 
great  use  in  establisliing  the  principles  of  science.  This  seems  an 
erroneous  view.  An  experiment  does  but  prove  a  particular  fact ; 
but  by  doing  so  in  a  great  number  of  caies  it  afKjrds  the  means  of 
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dbcovering  the  general  principle  which  is  commoQ  to  all  these 
iacxs.  Even  a  single  experiment  may  be  sufficient  to  prove  a  very 
general  fact.  When  a  guinea  and  a  feather,  let  fall  from  the  top  of 
an  exhausted  receiver,  descend  to  the  bottom  of  it  in  the  same 
time,  it  is  very  true  that  this  otily  proves  the  lact  of  the  eqT-al  acce- 
leration of  fiiHing  bodies  in  the  case  of  the  two  substances  just 
named ;  but  who  doubts  that  tlie  conclusion  extends  to  all  different 
degrees  of  weight,  and  that  tlie  uniform  acceleration  of  falling 
bodies  of  every  kind  may  safely  be  inferred. 

A  society  for  the  cultivation  of  literature  and  science  had  existed 
in  Edinburgh  ever  since  the  year  1739,  when,  by  the  advice,  and 
under  the  direction  of  Mr.  Maclaurin,  an  association,  formed  some 
years  before  for  the  improvement  of  medicine  and  surgery,  enlarged 
its  plan,  and  assumed  the  name  of  the  Philosophical  Society.  Thij 
Society,  which  had  at  different  times  reckoned  among  its  members 
some  of  the  first  men  of  whom  tliis  country  can  boast,  had  pub- 
lished three  volumes  of  memoirt,  under  the  tilti:  of  Physical  aad 
titerary  Essays;  the  last  in  175*'>  from  which  time  the  Society  bad 
languished,  and  its  meetings  had  become  less  frequent.  At  the 
time  I  am  noiv  speaking  of  it  was  beginning  to  revive,  and  its  ten* 
deney  to  do  so  was  not  diminished  by  the  acquisition  of  Mr.  Robi- 
soQ,  who  became  a  member  of  it  soon  after  his  arrival.  It  bad 
often  occurred  that  a  more  regular  form,  and  an  incorporation  by 
royal  charter,  might  give  more  steadiness  and  vigour  to  the  exer^ 
tions  of  this  learned  hotly.  In  l/f^S,  accordingly,  under  the 
auspices  of  the  late  excellent  Principal  of  this  Universliy,  a  royal 
charter  was  obtained,  appointing  ceriain  jicrsons  named  in  it  as  a 
new  society,  which,  as  it*  fii'st  act,  united  to  itself  ih«  whole  of  tb« 
Phil  OS  opl  deal. 

Professor  Robison,  one  of  those  named  in  tlie  original  charter, 
was  immediately  appointed  Secretary,  and  continued  to  discharga 
the  duties  of  tliat  office  till  prevented  by  the  state  of  his  health 
several  years  after. 

The  first  volume  of  the  Transactions  of  this  Society  coniains  th« 
first  paper  which  Professor  Robisoo  submitted  to  ihe  public,  i 
Determination  of  the  Orbit  and  the  Motion  of  the  Georgium 
Sidus  directly  from  Observations,  read  in  March,  17S6.  This 
planet  had  been  observed  by  Dr.  Herschell  on  March  13,  I7SI» 
and  was  tlie  first  in  the  long  list  of  discoveries  by  which  that  excel- 
lent observer  lias  for  so  many  years  continued  to  enrich  the  science 
of  astronomy.  Its  great  distance  from  the  sun,  and  the  slowness  of 
its  angular  motion,  which  last  amounts  to  little  more  than  four 
degrees  from  one  opposition  to  the  next,  made  it  difficult  to  deter- 
mine its  orbit  with  tolerable  accuracy,  from  an  arch  which  did  n<^ 
yet  exceed  an  eighteenth  part  of  the  wliole  orbit.  Ttils  was  an  in-! 
convenience  which  time  would  remedy ;  but  impatience  to  a 
even  at  such  an  approximation  as  the  facts  known  will  affoi 
natural  in  sucli  cases,  and  Professor  Robison,  as  well  as  se 
other  mathematicians,  were  not  afraid  to  attempt  the  problem. 
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ID  this  imperfect  state  of  tliedaia.  It  13  well  known  that  tbe  obser-. 
rations  which  best  serve  the  purpose  of  determiDing;  the  orbit  of  a 
plauet  nrc  those  made  at  its  oppositions  to  tiie  sun,  wheo  an  ob- 
server in  the  earth  and  in  the  sun  would  refer  the  planet  to  the 
same  point  in  the  stany  heavens,  or  when,  in  the  language  of 
astronomers,  its  lielidcentric  and  geocentric  places  coincide.  Of 
iLese  oppositions  in  the  Toase  of  this  planet  there  were  yet  only  four 
which  had  been  actually  observed.  Dr.  Herschell  had,  however, 
discovered  the  planet  soon  after  the  opposition  of  178I  was  passed, 
and  though  of  course  that  opposition  was  not  seen,  yet  from  the 
observations  that  were  made  so  soon  after,  Professor  Robison  thought 
be  could  deduce  the  time  with  sufficient  accuracy.  The  oppceition 
of  the  winter  17S6  he  observed  himself;  for  though  there  was  un- 
fortunately no  observatory  at  Edinburgh,  he  endeavoured  to  supply 
tliat  defeet  on  the  present  occasion  by  a  very  simple  apparatus,  viz. 
B  telescope  on  an  equatorial  stand,  which  served  to  compare  the 
right  ascension  and  declination  of  the  planet  with  those  of  some 
known  stars  which  it  happened  to  be  near.  His  general  solution  of 
the  problem  is  very  deserving  of  praise ;  and  though  the  method 
pursued  is  in  its  principle  the  tame  with  all  those  wlaich  ever  since 
the  lime  of  Kepler  have  been  employed  for  finding  the  elements  of 
A  planetary  orbit,  it  appears  here  in  a  very  simple  form,  the  con- 
struction being  wholly  geometrical,  and  easily  understood.  The 
elements,  as  he  found  them,  are  not  very  different  from  those  that 
have  since  been  determined  from  more  numerous  and  more  accurate 
observations. 

When  Dr.  Heraehell  first  made  known  this  most  distant  of  tl 
planets,  many  astronomers  believed  that  they  had  discovered  tl 
source  of  those  disturbances  in  our  system  which  had  not  yet  bet 
explained.  I'rofessor  Kobison  was  of  this  number;  for  he  tells  us 
in  the  beginning  of  his  paper  tliat  he  had  long  thought  that  the. 
irregularities  in  the  motion  of  Jupiter  and  Saturn,  which  had  not 
been  explained  by  the  mutual  gravitation  of  the  known  planets, 
were  to  be  accounted  for  by  the  action  of  planets  of  considerable 
magnitude,  beyond  the  orbit  of  Saturn.  Subsequent  inquiry,  how- 
ever, has  not  verified  this  conjecture ;  the  irregularities  of  Jupiter 
and  Saturn  have  since  been  fully  explained,  and  are  known  to  arise 
chiefly  from  their  action  on  one  another,  a  very  small  part  only 
being  owing  to  that  of  the  Georgium  Sidus,  or  of  any  of  tlie  other 
planets. 

The  next  publication  of  Professor  Robison  was  a  paper  in  the 
second  volume  of  the  same  Transactions,  On  the  Motion  of  Light, 
as  affected  by  Refracting  and  Reflecting  Substances,  which  are 
themselves  in  Motion.* 

The  phenomena  of  the  aberration  of  the  fixed  stars  are  well 
known  to  depend  on  the  velocity  of  the  earth's  motion  combined 
with  the  velocity  of  light;  the  quantity  of  the  aberration,  when 


i 


■  EdiuburgU  TraDSOGtiaDS,  vol.  ii.  p.  B3. 


all,  n 

J 


1616.]  Dr.  John  Rolisoru  l$S 

other  things  are  given,  being  directly  as  the  first,  and  inversely  as 
the  second.  It  is  not,  however,  the  general  or  the  medium  velocity 
with  which  light  traverses  space,  but  it  is  the  particular  velocity 
with  which  it  traverses  the  tube  of  the  telescope,  that  determines 
the  quantity  of  this  aberration.  Were  it  possible,  therefore,  td 
increase  or  diminish  that  velocity,  the  aberration  would  be  dimi- 
nished in  the  first  case,  and  increased  in  the  second.  But  according 
to  the  principles  now  generally  received  in  optics,  the  velocity  of 
light  is  increased  when  it  traverses  a  denser  medium,  or  one  in 
which,  the  refraction  is  greater ;  and  therefore  were  the  tube  of  a 
telescope  to  be  filled  with  water  instead  of  air,  the  aberration  would 
be  diminished.  Professor  Robison,  and  his  friend  Mr.  Wilson, 
Professor  of  Astronomy  at  Glasgow,  had  speculated  much  on  this 
subject,  and  made  many  attempts  to  obtain  a  water  telescope,  but 
hitherto  without  effect.  A  paper  of  Boscovich  on  the  same  subject 
seemed  to  suggest  some  new  views,  that  might  render  the  experi- 
ment more  easy  to  be  made.  That  philosopher  maintained  that  ia 
ascertaining  the  eflFect  of  a  water  telescope  on  the  motion  of  light,' 
the  observation  of  celestial  objects  might  be  dispensed  with,  and 
that  of  terrestrial  substituted  in  its  place.  He  argued  that  while 
light  moves  with  an  uniform  velocity,  the  telescope  must  be  di- 
rected, not  to  the  point  of  space  which  the  object  occupied  when 
the  particle  was  sent  off  which  is  entering  the  telescope,  but  to  a 
point  advanced  before  it  by  a  space  just  equal  to  that  which  both  the 
object  and  the  observer  have  passed  over  in  the  time  in  which  the 
particle  has  passed  from  the  object  to  the  eye.  It  is  therefore 
directed  exactly  to  the  place  which  the  object  is  in  when  the  light 
from  it  enters  the  eye.  If,  therefore,  the  ray,  on  entering  the  tele- 
scope, is  made  to  move  faster  than,  it  did  before,  the  telescope  must 
not  be  inclined  so  much,  and  the  apparent  place  of  the  object  will 
&11  behind  its  true  place.  If  the  ray  is  retarded  on  entering  the 
water,  the  contrary  must  happen.  Hence  a  number  of  very  unex- 
pected phenomena  would  result,  affording,  without  having  recourse 
to  the  heavenly  bodies,  a  direct  proof  of  the  motion  of  the  earth 
in  its  orbit,  as  well  as  a  resolution  of  the  question  whether  light  ia 
accelerated  or  retarded  on  passing  from  a  rarer  to  a  densef 
medium.'^ 

On  this  reasoning  Professor  Robison  has  very  well  remarked  that, 
it  would  be  just  if  the  light,  on  entering  the  water  telescope,  had 
<;>nly  its  velocity  changed,  and  not  its  direction.  But  this  is  not  the 
case ;  for  the  ray  that  is  to  go  down  the  axis  of  the  telescope  is  not 

Serpendicular  to  the  surface  of  the  fluid  ;  it  makes  an  angle  with  it, 
epending  on  the  aberration,  and  therefore  in  some  cases  less  by 
2(/^  than  a  right  angle.  On  this  account  the  effect  is  not  produced 
which  Boacovich's  reaso.nings  lead  us  to  expect. 

The  sequel  of  the  paper  is  also  full  of  iiigenious  rem^ks. 

*  BoscOTicb,  Opera  Matb.  ton.  u.  opu«e.  9, 
(To  be  continu$d^) 
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Plates. 

Cfo  Dr.  Thomson.) 
MT  DEAR  SIR,  Jti«%  JToa(*.  /frr.99,  ISIS, 

That  pari  of  hydrostatics,  which  treats  on  the  stabiKty  of  floating 
ttodies,  naturally  interests  the  curlosiry  of  most  persons  in  a  maritime 
country  like  Great  Britain,  and  excites  the  desire  of  many  lo  be- 
come acquainted  with  llie  law  which  regulates  their  equilibrium. 
Being  one  of  those  who  are  attached  to  this  intefesitng  subject  I 
take  the  liberty  of  laying  before  you  s  series  of  cxperimentSj  Which, 
sliould  they  prove  instrumental  in  throwing  new  light  dti  osval 
architecture,  or  in  improving  tlic  constrtiction  of  vessels,  will 
amply  recompense  the  trouble  they  cost,  in  the  hope  tliat  t!w  '''"" 
and  expense  bestowed  on  them  have  not  been  uselessly  ciri|*" 
1  remain,  my  dear  Sir,  yours  very  sincerely, 
Mark  B^ai 


It  (twiSu^ 


Experiments  to  verify  the  Theorems  on  SicAiUfy,  pariimlai'/f  M. 
Bduguer's,  tHitk  a  Description  and  Drawing  of  the  Appetrttius 
with  which'  they  tfere  made,'  and  sotiw  Hvmaris  on  the  f'ormatioH 
'  of  Vessels. 

The  principal  object  in  making  these  experiments'  was  to  Brirtg 
lb  the  test  of  experiment  the  different  theorems  of  various  writers 
do  naval  architecture,  particularly  those  of  M.  Bouguer  for  calcu- 
lating the  stabiliiy  of  variously  shaped  floating  bodies.  This  Gen- 
tleman founds  his  theory  on  the  supposition  that  the  angles  of  incli- 
nation assumed  by  floating  bodies  are  evanescent,  which  in  a  prac- 
tical sense  may  be  regarded  as  angles  which  are  very  small.  But  as 
vessels  at  sea  frequently,  by  the  pressure  of  their  sails,  as  well  as  by 
the  action  of  the  waves,  make  very  large  angles  with  the  horizon  or 
surface  of  the  water,  before  implicit  confidence  be  placed  in  any 
theory,  it  is  hut  prudent  to  submit  it  to  the  test  of  experiment.  The 
first  theorem  to  be  examined  is, 
[  That  the  stability  is  in  proportion  to  the  squares  of  the  areas  of 
I  flie  horizontal  surfaces  or  sections. 

2.  That  the  height  of  the  metacentre  of  the  parallelopipedon 
above  the  Centre  of  gravity  of  the  displaced  water  is  found  by 
dividing  tlie  square  of  half  the  breadth  of  the  parallelopipedon  by 
three  times  the  draft  of  water,  that  is,  the  depth  to  which  the 
parallelopipedon  is  immersed  in  the  fluid. 

3.  That  the  metacentre  of  a  right  angle  triangle  is  elevated  as 
much  above  the  line  of  flbatalion  as  the  centre  of  gravity  of  the 
displaced  water  is  depressed  below  the  surface. 

4.  That  the  metacenue  of  a  semi-ellipsis  above  its  line  of  floata' 
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lion  is  found  by  subtracting  the  square  of  the  draft  of  water  from 
tb«  «9CliMr«  of  half  the  breadth,  a:nd  then  dividing  three^eighths  of 
the  refD^iQdQr  by  the  draft  of  water« 

5,  That  the  atahility  of  vessels  is  augmented  in  proportion  to  the 
miies  «f  the  hreadti)6>  provided  that  the  centres  of  gravity  of  the 
vessel  and  of  the  displaced  fluid  coincide. 

6»  Th«l  vf^^ls  having  the  saofie  length  and  breadth,  but  different 
drafts  <tf  waters  have  equal  stability  when  their  centre  of  gravity, 
and  the  c^tre  of  gravity  of  the  displaced  water,  are  in  the  same 
point* 

7*  TW  the  altitude  of  the  metacentre  in  different  vessels  above 
the  oeolre  of  gravity  of  the  displaced  water  is  proportional  to  the 
•quares  of  tlve  breadths. 

The  aiqpaiAtus  for  making  these  experiments  was  nimplci  «8 
appears  from  the  perspective  view  (Plate  XLIV.  Fig.  1)  of  the  whole 
together*  la  this  A  A  represents  a  cistern  filled  with  water,  and 
SDKHinted  to  »  convenient  height  upon  framed  legs }  B,  a  model  on 
whkh  the  eqsperiment  was  tried,  by  attacbuEig  a  fine  line,  a  a,  to 
the  top  of  the  mast,  D,  and  conducting  it  over  a  pulley,  E.  A  scale^ 
Fy  is  suspended  to  the  end  of  the  line  for  the  reception  of  the 
weigbta^  TboM  cause  the  model  to  incline,  as  the  figure  shows ; 
aiMi  the  degreo  of  inclioatioii  of  the  maat  from  the  perpendicular  is 
ebowa  by  the  j^umb^line,  bf  upon  a  divided  arch,  d.  To  prevent 
the  body  being  drawn  away  towards  the  pulley,  £1,  by  the  draft  of 
the  Une^  a,  U  is  retained  by  two  small  lines  (shown  dotted  at  gy  g), 
wbi<A  are  made  fist  to  sliders,  s,  s,  at  the  side  of  the  cistern,  and 
have  hooks  at  the  opposite  ends,  which  take  hold  of  ]Nns  projecting 
from  the  stem  and  stern  of  the  model,  B  ;  and  these  are  previously 
adjusted,  so  that  the  centre  of  gravity  of  the  model  will  be  found 
in  a  line  between  them.  The  manner  of  making  this  adjustment  is 
shown  m  Fig.  2,  which  represents  a  frame  of  wood,  H,  supporting 
two  small  uprights,  A,  h.  These  have  pieces  of  brass  plate  at  the 
upper  ends,  uritb  notches  to  receive  the  pins  or  pivots  of  the  i^Qpdel, 
B*  These  pivots  are  fitted  into  grooves  m  two  pieces  of  brass  plate 
attached  to  the  ends  of  the  model,  One  of  these  slips  of  brass  is 
^own  separately  at  Fij^.  9,  where  k  is  the  pivot,  and  /  a  screw 
tapped  into  the  brass  slide  to  which  the  pivot  is  fixed,  and  passing 
through  the  same  groove  by  means  of  this  screw,  the  pivot  k  can 
be  £ei8tened  at  any  part  of  the  groove,  and  raised  or  lowered.  Tbe 
ballast  is  then  raised  or  lowered  till  tlie  model  will  barely  rest  o^ 
the  pivots  without  overturning,  as  shown  in  I*lg«  2.  It  ia  necessary, 
in  wder  to  know  exactly  what  weight  is  apfdied  tq  the  top  of  the 
mast,  D,  that  the  line,  a,  drai|^  in  a  direction  at  right  angles  thereto* 
To  ascertain  this,  a  ruler,  m,  is  fixed  upon  the  top  of  the  m^isti  and 
the  pulley,  E,  is  attached  to  a  cross  rail,  H,  which  applies  against 
the  uprights,  and  is  suspended  by  a  line,  ;z,  which  passes  over  a' 
pulky,  and  is  made  fast  to  a  cleat,  o,  By  this  means  the  pulley, 
E,  can  at  pleasure  be  raised  or  lowered  until  the  A\t^c^a«tv  ^l  ^^ 
luie,  ti,  corresponds  with  the  ruler,  m.    The  mwcvutit  oi  eo\vii>xo\^tL 
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rile  experimenls  with  this  apparatus  is  as  follows.  The  cistern  is 
filled  with  water  up  to  a  certain  mark  ;  and  the  model  being  put  ia, 
loaded  with  ballast,  the  water  is  added  or  decreased  tilt  the  edge  of 
the  guDwhale  is  exactly  on  a  level  with  the  edge  of  the  cistern,  he 
ascertained  by  looking  across  it,  or  applying  a  straight  ruler.  The 
plumb'line,  d,  cutting  the  zero  of  the  divided  arch,  shows  the 
vessel  to  be  upright.  In  this  state  the  model  is  ready  for  making 
the  experiments.  The  hooks  of  the  two  strings,  g,  g,  attached  to 
the  pivots,  and  the  two  sliders,  s,  s,  are  raised  or  lowered  to  make 
the  strings,  g,  g,  horizontal  in  the  water.  Weights  being  now  put 
into  the  scale,  F,  will  show  what  weight  is  requisite  to  incline  the 
model.  The  pulley,  E,  being  raised  or  lowered  by  the  line  n,  as  is 
found  necessary  to  make  the  Hne,  a,  draw  parallel  to  the  ruler,  m,  or 
perpendicular  to  the  mast.  The  inclination  of  the  mast  is  shown 
by  the  plumb-line,  b,  cutting  the  divisions  of  the  arch,  d;  but  to 
counteract  the  weight  of  the  plummet,  l>,  which  tends  to  incline 
the  niast,  another  counterbalancing  plummet  and  line,  r,  is  applied 
on  the  opposite  side  of  the  model.  For  this  purpose  holes  are  made 
in  the  arch,  d,  at  every  division,  and  a  peg  is  put  in  at  the  division 
opposite  to  that  which  is  cut  by  the  plumb-line.  The  experiment 
is  tried  with  different  weights,  to  produce  the  several  inclinations  at 
every  5°,  until  30°  from  the  perpendicular  j  and  to  verify  the  expe- 
liment,  tlic  model  is  changed  end  for  end,  the  strings,  g,  g,  being 
booked  on  the  pivots  at  the  opposite  ends.  In  this  w^y  the  series  of 
trials  are  made  on  the  opposite  side,  by  which  means,  if  there  is 
any  difference  in  tlie  two  sides,  or  in  the  ballast,  it  will  be  detected, 
and  allowed  for  by  taking  the  mean  of  the  different  trials. 

Example  with  Mfidel  I.  (Plate  "HIM .)—ETper.  1. 
,  ■  The  total  depth  of  the  model  being  7*5  inches,  the  height  of  the 
centre  of  gravity  is  subtracted  in  each  experiment,  and  the  length 
of  the  mast  is  afterwards  added,  which  gives  the  length  of  lever  at 
which  the  weight  is  applied  to  produce  the  various  inclinations  of 
5°,  10°,  15°,  20°,  25°.  The  centre  of  gravity  in  Esper.  I  being 
situated  two  inches  above  the  bottom  of  the  model,  2  oz.  10  dr.  in- 
clined it  b°.  The  model  was  turned  end  for  end  ;  and  to  incline  it, 
the  same  angle  required  3  oz.  5  dr.  The  mean  of  both  is  2  oz.  15  dr., 
which  is  considered  as  the  true  [wwer.  This  number  (2  oz,  15  dr.) 
being  reduced  to  the  decimals  of  an  oz.,  gives  2-9687  "^z-t  and  is 
set  down  on  the  right  hand  in  Table  I.  It  is  evident  that  the  effort 
of  the  water  to  restore  the  vessel  to  its  original  vertical  position  is 
exactly  equal  to  the  inclining  power.  If,  therefore,  the  momentum 
of  the  effort  to  incline  the  vessel  be  divided  by  the  weight  of  the 
displaced  fluid,  the  quotient  will  be  the  length  of  lever  on  which 
the  water  acts. 

Exper.  1. — Modell  inclined  30";  Inclining  power,  20'3I25oz. 
length  of  lever,  24'yS  inches;  and  weight  of  displaced  fluid, 
559-Oti  ^-^j^?,)^^^^  =  O'9075S  parts  of  an  inch,  th«  lengtb  of 
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lever  on  which  the  fluid  acts,  wbich|  for  the  sake  of  distinction,  call 
X.  Then,  to  find  the  greatest  height,  the  centre  of  gravity  of  the 
model  can  be  raised  above  the  bottom  without  oversetting  (called 
by  the  French  writers  on  naval  architecture  the  metacentre\  as 
30®  :  X  or  -90758  ::  radius  :  1'8152,  or  the  height  of  the  meta- 
<:entre  above  the  centre  of  gravity,  which  call  y  Then  2  inches, 
the  height  of  the  model's  centre  of  gravity,  added  to  1*8152,  the 
sum  3*8152  is  the  altitude  of  the  metacentre^  according  to  this 
experiment,  above  the  bottom  of  the  model.  By  the  same  process 
the  height  of  the  metacentre  was  obtained,  when  the  experin^^ot 
was  made  at  10®,  15®,  20®,  25®.  To  ascertain  more  exactly  .the 
height  of  the  metacentre,  the  centre  of  gravity  of  the  figure  was 
raised.  In  Elxper.  2,  the  height  of  the  centre  of  gravity  was  raised 
to  2*25  inches  above  the  under  side  of  the  figure ;  and  in  Exper.  3, 
to  3  inches.  By  these  two,  the  accuracy  of  the  first  experiment 
was  corroborated.  Three  heights  are  thus  obtained.  But  from  the 
unavoidable  inaccuracies  to  which  experiments  are  liable, .  th^e 
numbers  differ;  therefore  take  the  mean  of  the  heights  of  the 
metacentre  thus  determined.  But  as  these  means,  when  compared^ 
are  found  neither  to  increase  nor  decrease  in  a  regular  manner^  take 
the  differences  between  each  set  of  experiment^ ;  and  then  take  the 
mean  of  all  the  differences,  and  examine  which  of  the  differences 
most  nearly  coincides  with  the  mean  difference.  The  two  experi* 
ments  whose  difference  is  the  nearest  to  the  mean  difference  are  to 
be  considered  as  the  best  experiments.  Then,  by  adding  and  sub- 
tracting the  mean  common  difference,  the  whole  will  be  brought 
into  a  regular  series,  and  the  irregularities  corrected.  The  following 
example  will  more  clearly  explain  the  process.  In  Table  3,  ^re  set 
down  the  various  heights  of  the  metacentre  at  every  angle  of  incli- 
nation, as  determined  by  Exper.  1,  2,  and  3;  and  the  fourth  hori- 
zontal line  contains  the  mean  results.  In  the  eighth  right  hand 
vertical  column  are  placed  the  differences  of  the  mean  heights. 
The  mean  of  the  five  differences  is  '0538 .  The  nearest  difference 
to  this  number  is  '0584,  which  is  the  difference  between  the  mean 
height  of  the  metacentre  at  15®  and  20®.  By  taking  the  mean  of 
the  experiments  at  15®  and  20®,  3*5995  —  3*6579  =  3*6287;  and 
adding  and  subtracting  half  of  *0538  (which  is  -0269)  to  3-6287, 
the  numbers  3*6556  and  3*6018  are  obtained,  which  are  the  cor- 
rected heights  of  the  metacentre.  Then  by  adding  *0538  to  3*6556, 
and  subtracting  the  same  from  3*6018,  the  corrected  altitudes  of  the 
metacentre  are  obtained,  which  are  set  down  in  the  last  column  on 
the  right.  By  subtracting  the  altitude  of  the  model's  centime  of 
gravity  from  these  numbers,  a  more  accurate  value  of  ;/  is  obtained. 
(See  Table  4.)  Then  with  the  value  of  y,  and  the  angle  of  inclina- 
tion of  the  model,  the  length  of  x  is  obtained.  This  number  mul- 
tiplied by  559*06,  the  weight  of  the  displaced  water,  gives  the 
momentum  of  the  stability.  This  number  '^'  *  ^^'^  bv  the  length  of 
lever  which  inclined  the  model,  gives  t  lers  called  the 

regular  series ;  and  according  to  the  agn  ^on^ragreement 
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of  lliese  numbers  or  weights  with  tlie  experimented  number  or 
werglii  which  inclined  the  model,  a  judgment  may  be  formed  of 
the  tiecuracy  of  the  experiments.  See  example  in  the  esperimettj 
wilh  model  I,  iu  tiie  first  pa^e  of  the  tables.  Having  shown  tlie 
manner  of  making  the  experiments,  I  sliall  proceed  to  examine  the 
first  theorem. 

To  find  ihe  momentum  of  the  section  of  water  of  models  1,  2, 
3,  5,  and  16,  the  momentiims,  by  experiments,  of  these  models 
were  compared  together.  ITiese  bodies  had  the  same  length, 
breadth,  and  depth;  except  model  16,  which  was  only  half  the 
length;  and  each  of  them  were  immersed  in  the  water  4-5  inches, 
or  half  their  respective  breadths.  The  centre  of  graTity  of  I,  2,  3, 
was  raised  2'35  inches  above  the  bottom  of  the  model;  and  of 
models  5  and  IC,  3  inches  ;  or  at  the  same  point  as  the  centre  of 
gravity  of  the  displaced  fluid.  Suppose  the  stability  to  be  as  some 
power  of  the  areu  of  the  horizontal  section,  then  A" :  a"  ::  S  :  j ; 
A  representing  the  area  of  the  horizontal  section  of  parallelopipedon 
equal  to2l.'>;  and  a,  the  area  of  tlie  ellipsis  equal  lo  168  ;  Sbeing 
the  momentum  of  the  parallelopipedon  {when  the  inelination  was 
b°)  equal  to  GO'62-1 ;  and  s,  the  momentum  of  the  ellipsis  (at  the 
same  angle  of  inclination)  equal  to  36'47.    The  required  power, 

II  J-  ■  t.O£.    S    —    1^?.    f 

exponent,  or  the  value,  of  tm,  is  =  — ^ — -  ■  ■  . 

50  100  15'  20"  25°         SO" 

a-O60j,  2'0350,  S'OIIJ,  1-9903,  1-9705,  1-95S9;  mMn  value  of  «p.ffl,  E-OOSO. 

In  the  next  place  compare  the  riiombus  with  the  parallelopipedon. 
It  is  evident  the  former  is  precisely  half  the  area  of  the  latter;  and 
by  comparing  the  experiments,  nearly  the  same  result  is  obtained  as 
with  the  ellipsLE ;  namely,  when  the  centre  of  gravity  of  ihe  body 
is  situated  in  the  same  point  as  the  centre  of  gravity  of  the  displaced 
fluid,  the  stability  is  as  the  square  of  the  surface,  the  momentum 
being  nearly  ^  of  the  momentum  of  the  parallelopipedon,  as  ap- 
pears by  the  subjoined  table : — 

5°  10°  15°  S0°  S5'  3(P 

S-0OS8,  2-0033,  1-9935,  1-9955,  1-9645,  I-995S;  mean  value  of  «p.  m,  1-99tt. 

Model  16  hrin^  hut  half  the  length  of  model  5,  the  tnomenttun 
of  model  16  must  be  doubled  when  compared  wilh  model  5.  Th« 
value  of  m  is  as  follows  : —  1 


S-nTO,  !i'l:!]8,  U'OSIB,  S-0362,  1'9B6S,  1-9334;  nomvaJue  of  rip.  m,  20593. 

The  momentum  of  model  5  is  greater  or  less,  as  the  centre  of 
gravity  falls  short  or  exceeds  a  inches  above  the  bottom  of  the 
model.  From  these  results  of  the  value  of  m,  it  appears  extremely 
ptobahle  that  the  momentum  of  all  figures  is  in  proportion  to  the 
squares  of  the  area.  This  conclusion  from  experiments,  conoboratet 
ifae  first  ^eoreu). 
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By  examining  tbe  experiments,  the  result  of  those  with  model  1 
at  an  angle  rather  lesa  than  30°  agrees  with  the  second  theorem. 
The  result  of  those  with  mode!  4  show  the  theorem  in  escess,  or 
the  angle  of  ioclioaiion  must  be  more  than  30°  to  agree  with  it. 
Kesult  of  experiments  with  mottel  8  nearly  agrees  with  llie  second 
theorem  at  an  angle  of  25°;  and  result  with  model  9  agrees  at  an 
angle  rather  less  than  20^. 

By  experiments  wiih  model  l6,  it  appears  that  the  third  theorem 
is  erroneous,  because  in  no  instance  could  tbe  metaceotre  be 
elevated  so  high. 

Experiments  with  models  II  and  112  show  the  fourth  theorem 
will  not  coincide  with  experiment,  unless  the  angle  he  more  than 
30'^.  Eiperiments  with  model  13  nearly  agree  with  theorem,  but 
tbe  experiments  are  still  minus.  Model  14,  at  an  angle  of  15°, 
nearly  agrees  with  the  theorem;  and  experiments  with  model  13, 
nt  an  angle  between  10°  and  15°,  agree  with  the  theorem. 

Theorem  Fifth. — To  ascertain  the  law  of  stability,  or  how  much 
more  sail  a  vessel  will  carry  by  augmenting  the  breadth,  compare 
parallelopipedous  1  and  4,  1  and  8,  8  and  9,  7  snd  0,  also  models 
16  and  17,  IZ^nd  IS,  l^andlS.  Suppose  tke  stability  to  increase 
or  decrease,  according  to  some  power  of  the  breadth,  B  h  represent 
the  breadth;  Si,  tbe  momentum  of  the  stability,  asB":  £"  ::S:  J; 


the  exponent  wi  is  : 


L..e:.  s  ~  L»g. . 

Log.  B  —  Log.  i 


'  *  By  the  above  table  it  appears  that  the  stability  of  a  parallelofH' 
AedoQ  increases  in  a  greater  proportion  tlian  the  cubes  of  the 
M^dth,  and  that  the  stability  of  models  Hi  and  17  increased  in  a 
theater  proportion  than  tbe  cubes;  but  the  stability  of  models  1(> 
^ad  IS  was  less  than  tbe  cubes;  and  the  stability  of  models  17  and 
IB  was  still  less  than  that  of  models  1 G  and  1 8. 

Tbe  truth  of  the  sixth  theorem  is  corroborated  by  referring  to 
■be  experiments  made  with  model  16  at  an  angle  of  nearly  20°,  the 
-ventre  of  gravity  being  at  3  inches ;  and  to  experiments  with  modfj 
'.{20  at  an  angle  of  nearly  30°,  the  centre  of  gravity  being  at  G  incb 
,The  stability  of  model  16  is  greater  than  the  Biability  of  model 
-ftona  15°  to  5°,  but  loss  from  20"  to  30°. 

j,i  I  Tliat  theorem  seveutli  does  not  agree  with  experiments,  will  be 
^^tfsa  by  experiments  made  with  mtKlds  1  and  S,  1  and  9,  3  and  0, 
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IG  and  17*  17  snd  \B,  IG  and  18.  Compare  tlie  experiments  made 
with  models  1  and  8  at  5°,  m  =  — i,',  ,;.""■  °^'_  ,'     =  2'977. 


Log,  10  -  Log.  3 


eses  a-rsi 

E'551  8-584 

8-5Sfie-IT4|l'9Ii5 


"1  «■ 

Me«i 

of  the 

values 

f  m,  215^. 

und   IT. 

—  1-803. 
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The  vertical  section  of  models  II,  12,  13,  M,  15,  is  an  ellipsis, 
which  is  not  a  bad  form  for  the  midship  bend  of  a  large  ship  or 
vessel  of  burthen ;  and  the  experiments  with  these  bodies  were 
made  for  the  purpose  of  ascertaining  the  result  of  increasing  the 
breadth  aud  diminishing  the  draft  of  water.  By  inspecting  the 
tables,  the  following  conclusions  are  drawn.  By  comparing  the 
experiments  with  model  1 1  and  model  13,  it  appears,  in  Exper.  1 
and  2,  When  the  centre  of  gravity  of  each  model  is  placed  at  the 
same  distance  from  the  bottom,  that  model  11  had  the  greater 
stability;  but  by  Exper.  3,  it  appears  tliat  when  the  centre  of  gravity 
of  each  model  was  raised  to  the  surface  of  the  water,  model  13  had 
the  advantage  in  stability;  and  as  the  centre  of  gravity  rises,  the 
stability  of  model  13  may  exceed  that  of  model  11  by  more  than 
any  assignable  quantity.  With  the  view  of  deducing  some  practical 
advantages  from  these  experiments,  it  will  be  necessary  to  fix  the 
centre  of  gravity  at  some  point,  that  in  all  probability  may  not  be 
widely  diiferent  in  practice,  and  which  is  supposed  to  be  at  the  sur- 
face of  the  water;  previously  observing,  that  a  semicircular  form  is 
totally  rejected  from  practice  when  the  centre  of  gravity  is  near  the 
water  line ;  for  although  this  shape  has  sufficient  stability  when  the 
centre  of  gravity  is  low  down,  the  stability  becomes  insensible  when 
the  centre  of  gravity  coincides  with  the  centre  of  the  circle.  In 
these  experiments,  it  is  true  the  metacenlre  falls  short  of  this  dis- 
tance by  T^if  of  an  inch.  This  deviation  arises  in  a  degree  from  the 
part  above  the  water  being  a  tangent  to  the  cun-e  instead  of  a  con- 
tinuation, which  causes  model  10  to  rise  out  of  the  water  as  it 
inclines.  Model  1 1  has  its  breadth  increased  precisely  as  much  as 
model  13  has  the  draft  of  water  diminished.  By  comparing  those 
experiments  together  in  which  the  centre  of  gravity  is  situated  at  the 
surface  of  the  water,  it  is  evident  that  model  l.i  has  more  stability 
than  model  11.  It  had  the  advantage  also,  when  the  centre  of 
gravity  was  situated  at  3  inches  above  the  bottom,  or  4^  an  inch 
below  the  surface  of  the  water.  Again,  by  comparing  the  experi- 
tnents  with  models  1 2  and  14,  the  draft  of  water  is  diminished  2 
inches ;  and  it  U  remarkable  the  diminution  of  the  depth  has  the 
lidvaQtnge  in  stability  over  the  increase  of  width,  the  centre  of 
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gravity  in  both  cases  beiog  at  the  water's  surface,  and  the  maximom 
IS  at  an  angle  of  inclination  of  20^;  but  when  the  centre  of  gravity  is 
situated  \  an  inch  below  the  surface  of  the  water,  model  12  has  the 
advantage  from  15°  and  upwards,  as  appeared  from  experiments; 
when  the  draft  of  water  was  decreased  1  inch  more^  beiog  reduced 
to  1*5  inch,  the  stability  was  increased  but  little*  It  is  therefore 
probable  that  if  the  bottom  of  a  boat  be  a  semi-ellipis^  and  tho 
top  sides^  or  the  part  above  the  water,  be  perpendicular  to  the 
horizon,  or  parallel  to  the  plane  of  the  masts,  the  maaumam  of 
stability,  when  the  centre  of  gravity  is  at  the  load  water  linie,  k 
nearly  ^  of  the  beam.  From  whence  it  appears  tliat  great  advan* 
tage  accrues  by  reducing  the  depth  rather  than  increasing  the 
breadth  of  boats  designed  for  shoal  water ;  as  the  latter,  under  the 
limits  above-mentioned,  are  not  only  stiffer,  but  lighter,  and  of 
course  more  easily  transported  from  place  to  place.  But  as  vessels 
with  a  shallow  draft  of  water,  unless  very  long,  are  leewardly  under 
sail,  I  know  of  no  contrivance  to  obviate  this  defect  comparable  to 
Admiral  Schank's  ingenious  invention  of  the  sliding  keels. 

Model  19  shows  by  experiments  that  if  those  parts  of  the  vessel 
above  the  surface  of  the  water  incline  inwards,  the  stability  is 
diminished.  In  experiments  with  models  11,  12,  and  13,  the 
metacentre  rises  as  the  angle  of  inclination  increases.  In  experi- 
ments with  models  14,  15,  16,  17^  18,  and  19,  the  metacentre 
lowers  as  the  angle  of  inclination  increases.  In  experiments  with 
models  20,  21,  22^  and  in  the  compound  figure^  model  23,  the 
metacentre  is  stationary. 

.  From  these  experiments  it  is  concluded  that  the  draft  of  water 
should  be  f  of  the  breadth,  exclusive  of  the  keel,  if  the  centre  of 
gravity  and  the  greatest  breadth  are  at  the  surface  of  the  water. 

..This  proportion  would  answer  for  men  of  war,  for  ships  heavily 
rigged,  or  designed  to  carry  part  of  the  cargo  on  the  deck ;  but 
should  a  ship  be  designed  to  carry  heavy  materials,  it  should  be 
narrower  and  deeper,  which  would  prevent  its  being  laboursome  at 

*  sea,  and  less  likely  to  be  dismasted;  for  broad  and  shallow  vessels 
laden  with  heavy  materials  are  liable  to  lose  their  masts,  from  the 
violent  and  jerking  motion  to  which  they  must  necessarily  be  ex- 
posed in  agitated  waters,  as  their  centre  of  gravity  is  situated  much 

.  beneath  the  surface  of  the  water.  If  the  greatest  vertical  section 
or.  midship-bend  qi  a  vessel  be  a  parallelopipedon,  it  is  evident, 
Irom  experiments  with  model  9,  that  the  draft  of  water,  if  the 
ceptre  of  gravity  be  at  the  surface  of  the  water,  must  bear  a  less 
proportion  than  ^  to  the  breadth :  and  it  is  worthy  of  remark  that 
a  vessel  of  the  last-mentioned  shape,  when  the  depth  to  which  it  is 
immersed  is  small,  will  be  sufficiently  stiff  to  a  certain  point,  and 
overturns  suddenly  if  the  angle  oi  inclination  be  increased,  which 
was  the  case  with  model  8.  Immersed  2^  inches,  apd  its  centre 
of  gravity  4^  inches,  it  had  stability  at  30^,  but  overset  suddenly  at 
3$^..  The  constructors  of  the  Thames  barges  appear  to  be  sensible 
•f  this,  and  Qinke  the  vertical  sections  ifrustums  of  triangles,  which 
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prevents  their  oversetting,  when  so  light  that  the  angle  of  the 
bottom,  by  the  power  of  the  sail,  rises  above  the  sur^ce  of  the 
water.  It  is  not  perliaps  generaliy  known  that  a.  mere  increase  of 
length  diminishes  the  resistance  of  the  fluid.  The  subjoined  tabic 
contains  the  resistance  of  a  globe  IS'54  inches  in  diameter;  aod 
the  resistance  to  the  same  sphere  when  cut  in  halves,  and  length- 
ened by  the  introduction  of  a  cylinder  whose  length  was  the 
as  the  globe's  diameter : — 


.   , 

1  ' 

,  1 

. 

RraistaoM  lo  globe  in  lbs 

Dlilo  (lobe  lenelhened  in  lbs.. . 

.    0'40|  1-58  1  3-45  1 
.   OM     0-83  1  i-9a| 

a-03     9-S8 
3-71      6-00 

13-21 

S-87 

11  tt 
1*34 

S 

9 

10 

11 

IS 

13 

Saklancc  la  globe  la  Ibt 

Ditia  E'ohF  knglhened  in  Ibj. 

2S-98 
16-4(1 

SB-SO 

81-m 

S5-S5 

43-31 

3H-9S 

49-08 

3S-8H 

58-M|«7-I5 

16 

Ifi 

17 

IS 

19 

Reaislancel"  globe  in  lbs 

Ditto  globe  lengthencil  in  Ib^. . . 

76-es 

63-61 

86-74 
71-89 

97 -*3 
81-85 

108-69 
93-31 

130-58 

103-87 

115-U 

i 


This  experiment  shows  the  advantage  of  length ;  and  perh«pG 
because  the  water  by  striking  the  bow  or  fore  part  is  put  into  eddies 
and  whirls,  to  which  ihe  additional  length  gives  time  to  subside 
befoi-e  the  fluid  closes  in  behind.  I  took  some  pains  to  ini^uire  into 
the  character  {if  I  may  use  the  expression)  of  a  very  long  e^p, 
called  L'Invention.  "Oiis  vessel  measured  on  tlie  beam,  or  broad^ 
trart,  27  **'*''  ^  inches ;  and  on  the  lower  deck  135  feet  5  inches. 
Capl.Tadrift,  the  Commander,  whose  professional  abilities  are  held  in 
great  estimation,  spoke  so  highly  of  ms  ship's  good  ([ualities,  thiA 
I  am  confirmed  in  the  c^inion  of  the  advantage  of  length.  In  the 
first  place,  the  stability  is  increased,  provided  the  centre  of  gravity 
is  not  raised;  and,  secondly,  the  length  gives  ao  oppcn-tunity  of 
spreading  greater  extent  of  canvass  low  down,  which  is  tantamount 
to  an  increase  of  stability,  because  taunt  masts  have  more  efiect  to 
overset,  and  press  the  head  downwards,  than  to  increase  the 
velocity;  thirdly,  the  vessel  sails  moce  smoothly  in  agitated  water, 
find  steers  better.  I  am  more  convinced  of  the  advantages  to  be 
derived  by  building  vessels  of  greater  length  than  is  now  the  prac- 
tice from  the  construction  of  a.  vessel  under  the  direction  of  Earl 
Stanhope,  who  is  so  justly  celebrated  for  his  nautical  and  mechK- 
tiical  kirowledge.  The  sailing  of  a  vessel  depends  also  on  the  shape 
of  tile  stem,  which  (see  Fig.  24),  if  it  be  upright,  and  the  how 
ah«>ed  like  a  wedge,  and  the  angle  of  incidence  between  9*  or  10", 
it  IS  evident  will  divide  the  fluid  laterally)  part  going  to  tberig^ 
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9xA  part  XO  the  left ;  but  if  the  stem  be  an  oblique  plaQe,  the 
water,  striking  at  the  same  angle  of  V^  or  10%  is  forced  downwanb 
ttttder  the  vesiers  bottom,  instead  of  being  divided,  and  oilers  57 
retivtance,  whereas  the  upright  stem  offers  62.  If  a  vessel  under 
sail  always  remain  in  a  vertical  position,  the  obliquity  of  the  stem 
post  would  be  disadvantageous  to  the  steering  $  but  when  a  vessel 
inclines,  it  is  of  moment ;  and  the  obliquity  should  be  greater  in 
small  vessels,  because  they  incline  more  when  under  sail  than 
larger  ships ;  for  suppose  a  vessel  to  incline  so  much  as  to  have  tb^ 
detk  perpendicular  to  the  water  (or,  to  use  a  technical  expression, 
on  its  beam  ends),  «he  rudder,  in  that  case,  would  have  no  other 
eflfect  than  to  press  down  the  head,  and  lift  up  the  stern ;  but  if  the 
stern  post  was  inclined  aft,  then  the  rudder  would  have  power  ID 
turn  the  vessel.  The  good  or  bad  qualities  of  a  vessel  depend  greatly 
on  the  shape  of  those  parts  which  are  immersed  in  the  water,  by 
the  healing  c^  inclining  of  the  vessel.  Now  it  is  evident  that  the 
u{^er  part  of  a  vessel  may  be  upright,  or  parallel  to  the  plane  of 
the  masts,  or  it  may  nroyect  outwards,  or  incline  inwards*  A  com- 
bination of  all  these  is  the  most  advantageous  for  large  vessels,  and 
it  jshould  be  observed  that  in  all  ships,  especially  in  large  ones,  a 
certain  proportion  of  a  straight  line  near  the  surfece  of  the  water,' 
lenned  straight  of  breadth,  is  necessary  to  prevent  the  vessel  from 
rottmg  deep ;  for  if  a  constructor,  with  a  view  of  making  a  ship  of 
Ixt^  dimensions  stiff  under  sail,  should  make  the  extreme  breadth 
much  above  the  surface  of  the  water,  a  wave  by  striking  it  to  wind- 
wfMPd  would  cause  it  to  roll  to  leeward ;  and  when  the  sea  had  passed 
tmder  the  bottom,  it  would,  by  acting  on  the  lee  side,  cause  it  to 
oscillate  to  windward.  This  double  action,  by  making  the  ship  roll 
de^]^  endaq^rs  its  being  dismasted;  for  every  vessel  endeavours  to 
accommodate  itself  to  the  surface  of  the  water  by  assuming  a  per- 
pendicalar  position  with  regard  to  the  fluid ;  for  this  reason,  it  is 
impossible  to  build  and  ballast  a  vessel  that  shall  l)e  easy  in  all  seas. 
A  «hfp  may  be  considered  as  a  pendulum,  making  a  certain  number 
of  vibrations  in  a  given  time ;  and  if  tliese  vibrations  coincide  with 
the  vtk  <3fT  undulations  of  the  waves,  I  do  not  see  what  can  prevent 
the  'sMp  rolling  to  a  great  extent,  on  the  same  principle  that  a  heavy 
bell  is  made  by  the  ringers,  with  very  little  force,  to  swing  the 
whole  eirele;  a^  navigation  would  be  much  more  dangerous  if  the 
t^tt^  waves  did  fvot  chwjk  the  rolling  of  the  vessel.  But  to  return 
to  the  itfape  of  upper  works :  should  the  sides  incline  inwards,  thife 
stability  w<mld  decrease,  as  is  evident  by  the  experiments  with 
tnodel  19.  By  the  sides  projecting,  the  vessel  would  be  wet,  be- 
t!anse  the  gunWhale  in  bad  weather  would  come  sooner  in  contact 
wi^^heMrrface  of  the  water.  And  another  material  objectiim  to 
this^llhape  for  vessels  whk:h  lay  in  tiers  is,  that  the  pressure  would 
be  fottdly  eonfined  to  the  highest  part  of  the  top  timbers,  which 
would  eattSe  them  to  break  off.  It  may  therefore  beooncladed, 
that  to  have  a  certain  part  straight  (say  six  feet  in  a  ship  of  the  liov^ 
matas  the  ship  easy;  thHt  by  tte  sides  {^dining  inw^s,  the  Alaf^ 
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reodereJ  dry;  and  by  the  (op  sides  projecting,  more  room  is  given 
on  the  upper  deck,  and  less  breadth  in  the  channels  is  requisite  foi 
spreaciing  the  shrouds  whicli  sustain  the  masla.  Vessels  120  feet  in 
length  having  generally  three  masts,  it  would  appear  that  vessels 
twice  that  length  should  have  a  greater  number ;  and  so  in  all 
probability  they  would,  but  for  ilie  idea  that  the  disadvantage  of 
spreadiog  less  canvass  when  going  before  the  wind  was  the  conse- 
quence of  increasing  the  number  of  masts.  But  suppose  a  vessel 
sailing  right  before  the  wind  seven  knois  per  hour,  and  by  luffing 
brings  the  wind  two  points  on  the  quarter,  the  vessel  now  sails  on 
ihe  hypotenuse  of  a  triangle  7-r(nr  '"  length;  hut  if  by  having 
more  sails  draw,  tlie  velocity  is  increased  to  eight  knots  per  hour, 
it  is  evident  time  is  saved,  and  the  objection  to  a  greater  number  of 
masts  obviated.  Then  the  masts  and  yards  would  be  lighter,  and 
the  diameter  of  the  yards  smaller,  which  would  be  advantages 
attending  increasing  the  number  of  masts.  It  is  a  singular  fact  that 
by  inspecting  the  logbooks  of  the  East  Indiamen  100  years  liack, 
their  rale  of  sailing  was  at  least  equal  to  that  of  the  Company's  shi{M 
at  the  present  period,  though  copper  sheathing  is  generally  intro- 
duced. From  models  of  the  men  of  war  built  in  the  reign  of 
Charles  II.  it  appears  that  very  little  improvement  in  point  of  form 
has  taken  place  since  that  time.  It  is  not  improbable  that  a  greater 
simplicity  in  the  shape  of  vessels  would  prevent  the  water  being 
thrown  into  those  numerous  eddies  and  whirls  which  retard  the  pro- 
cess (rf  the  ship,  and  injure  the  steering.  The  water,  when  it 
ytrikes  an  opposing  body,  endeavours  to  escape  by  the  shortest  road, 
ftad  a  globe  oifers  less  resistance  than  any  other  ligtirc  of  equal  base 
toA  altitude. 

Sailors  and  landsmen  frequently  differ  in  opinion  respecting  the 
stowage.  The  seaman  lays  it  down  as  a  rule  that  th^jAet>9^,  or 
iron  ballast,  should  be  placed  as  near  the  centre  of  the  vessel  as 
possible  J  as  the  vessel  then  pitches  less_,  and  rolls  easier,  than  it 
would  do  if  the  weight  was  eiitendcd  towards  the  head  and  stern^ 
and  at  a  distance  from  the  kelson,  or  middle  of  the  vessel.  The 
landsmen,  on  the  contrary,  assert  there  can  be  no  difference,  be- 
cause the  momentum  will  be  equal;  for  instance,  suppose  a  pair  of 
fcales,  the  beam  being  of  any  length,  and  that  a  2  lb.  weight  be 
pliced  in  each  scale,  and  the  whole  made  to  vibrate,  it  is  evident, 
provided  each  arm  of  the  beam  be  of  the  same  length,  the  mo- 
nentum  of  each  must  be  the  same,  otherwise  the  beam  would  not 
rest  in  an  horizontal  position  :  consequently  the  raomemum  is  the 
same,  let  the  arms  be  longer  or  shorter.  Suppose  the  beam  24 
inches  long,  then  12  x  2  ^  24  and  12  x  2  ^  24,  the  momen- 
tum on  each  side.  Suppose  the  beam  six  inches  long,  then  3x2 
=  6  and  3  x  2  =:  6,  the  same  equality  as  in  the  first  instance; 
therefore  the  landsmen  maintain  it  is  no  matter  at  what  distance 
the  ballast  is  placed,  provided  equal  quantities  are  placed  at  equal 
distances  from  the  centre  of  motion.  That  the  practical  men  are 
right,  and  the  theoretical  men  wrong,  will  appear  evident  from  the 
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following  considerations.  Suppose  a  wave^  or  any  other  power,  Co 
exert  under  the  bottom  of  one  of  the  scales  a  force  equal  to  2  lb., 
it  is  evident  that  the  momentum  of  the  other,  or  descending  scale, 
would  be  24;  but  in  the  other  case,  and  under  the  same  circum- 
stances, the  momentum  would  amount  to  no  more  than  6,  becausd 
the  length  of  the  descending  arm  of  the  ballance  was  only  3  inches^ 
or  a  fourth  part  of  the  length  of  the  former  case.  This  actctftly 
takes  place  to  a  certain  extent  when  the  head  of  a  ship,  aft^r^'beif^ 
lifted  by  a  wave,  falls  into  the  hollow  or  trough  of  the-sea  ^  and  tb^ 
same  reasoning  applies  to  the  rolling;  consequently  the  inolic^ 
round  the  longer  B,\ik  of  the  vessel  will  be  less  when  the  gtms  iir^ 
housed  than  when  run  out;  and  could  the  whole  weight  of  the 
vessel  be  concentrated  to  a  point, '  the  oscillations  would  he'fhe'leiEiX 
possible  ;  but  this  mode  of  stowage  would  inevitably  spoiT  the  vessel^ 
oy  causing  it  to  bend  downwards ;  therefore,  to  preserve  the  shape, 
the  lading  should  be  so  disposed  that  the  weight  put  on  board  each 

Ert  of  the  hull  exactly  equal  the  weight  of  the  displaced  water, 
uch  calculation  might  be  saved,  ai^d  very  usefUl  conclusions 
drawn,  if  actual  models  of  ships  were  submitted  to  the  same  process 
as  the  models  used  in  these  experiments.  It  would  be  requisite  to 
find  the  weight  of  the  displaced  water  by  calculation ;  and  this  may 
be  done  sufficiently  accurately  from  a  draft,  as  I  had  a  convincing 
proof,  having  spent  many  days  in  measuring  and  calculating  the 
capacity  of  an  80  gun  ship  while  on  the  stocks.  I  found  the  dis- 
placement of  the  water  was  3343^*5.  tons  of  rain  water,  or  34^^11.^ 
tons  of  salt  water,  the  specific  gravity  of  rain  water  being  to  th^  of 
salt  water  as  1000  is  to  1027.  ^  was  favoured  with  the  tonnage  of 
the  same  ship  calculated  from  the  draft,  and  the  dijfference  was  only 
20  tons,  which  amounts  to  rather  more  than  an  inch  in  the  draft  of 
water  when  the  ship  is  loaded,  it  requiring  18-^  tons  to  bring  down 
Ac  vessel  one  inch  in  salt  water. 

ExcLtnple. 

Mpdel  1.  A  parallelopipedon.  Length,  24  inches.  Br^tjb^^.p 
inches.  Total  denth,  7?  inches.  Immersion^  4^  inqhes.  Vif^f^t 
^  wat€r  displaceo,  559-06  oz.  ' : 'jt^t 
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TABLE   I. 


Exper.  1. 

Ceflire  of  Grar.  2  inches. 

Lever,  84*98. 

10  00 


HI 


05  00 


oz. 


fi  15  CO. .  2  9e8n 
Aqg.  Seriei......  S*9U6 


lOo 


{ 


6  04  00 
5  n  €0 


5  15  05. .  50667 
Reg.  Series 6*01 60 


15^  J 


too 

9  10 


6<»  ....9-SW5 
Reg.  Series ^9^83 


20® 


ll« 


OS 


12  10  5. .  18*6562 
Reg.  Series  ....12-673 


25«> 


{ 


16  12 
16  00 


16  06  ....16-375 
Reg.  Series 16*188 


800 


{ 


19  14 

20  12 


20  05  ....  20*312 

R^.  Series. ••...  16*719 

«... .  Vf 


Ezper.  2. 

GeB(re«f  Gr.  2*25  iaclies. 

Lever,  24*73. 

•2.  tl. 

2  07  6 
2  07  5 
■'"  oz. 

2  (rt    5 2-4687 

Reg.  Series 12*4514 

4  15  5 
4  15    0 

4  15  2S 4*9531 

Reg.  Series 5*0954 

T  »    5 

7  10    0 

7  11  75 ^..7*7843 

Reg.  Series 7-90M 

10  II 
10  12 

10  11     5 10*7187 

Reg.  Series 10*868 

14  01 
13  14 

13  15    5  13-9687 

R^,  Series  ....  13*943 

17  04 
17  09 

17  05    5 17*242 

Reg.  Series 17*104 


Exper.  3. 

Centre  of  Gnrr.  8  inches. 

Lever,  23*98 

ox«  d. 

1  01    5 
O  15    0 

'■  ■  oz. 

1  00  25 1*0186 

Beg.  Benes |*0041 

2  02 
2  08 

2  05    2*312$ 

Reg.  Series 2-2185 

3  15    5 
3  08    O 

3  11    :fi^*;f;r. ..  3*7843 
Rcg.SeiW 3*6313 

5  08 
5  09 

5  06    5*3750 

Reg.  Series 5*2276 

7  07    5     ' 
7  02    5 

7  05    0 7*3125 

Reg.  Series 6'98i|£i 

9  03    0 
9  15    5 

9  09  25 9*5781 

Reg.  Series 8*8965 
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TABLE  II. 


X 

y 

X 

y 

X 

y 

6° 

0-13264 

1*5220 

0-10920 

1  -2530 

0*04356 

0*49983 

10 

0*26670 

1*5359 

0-21910 

1-2617 

0-09919 

0*57122 

15 

0-41610 

1*6077 

0-34212 

1-3218 

0-16018 

061888 

20 

0*.56549 

1-6535 

0-47416 

1*1802 

0*28055 

0*67409 

25 

0-73167 

1*7313 

0-61702 

1-4621 

&S\36Q 

0-74218 

30 

0*90758 

1*8152 

0*76721 

1*5344 

0*41084 

4)-82168 
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tABUS  ill. 


Ezper. 


1 
8 
9 


M^w. 


50 


3 
3 

3-499813 


3*5083 


100 


•5820  3*5359 

'5030(3*5117 

6712 


150 


■♦— ••■i^*** 


200 


850 


3-6077^3  65353*7313 
3*37 18  3-«368  3*7121 
»*61893e741  3*7428 


3-5396  3*5995  3*6579  3*7285 


30° 


3*8152 
8*7844 
3*8217 


3*8071 
>Iean 


Differences. 

0O313 
00599 
0*0684 
00706 
0*0786 


0053a 


Corrected 
Heights. 


3-4948 
3*54ao 
3*60ia 
3*6556 
3-7094 


■f"^ 


3*76S» 


TABIiR  IV. 

% 

50 

1       100       1        150       1       200       1       gjo       1       300       lAofcleiofincUiiatli 

Ezper.  l.->Heigkt  of  Centre  of  Grafity,  8  inches. 

1-4948 
9*13023 

72*806 
2*9146 

1*5480 
026881 
150*28 
6*0160 

l*60ia 
0-4146 
231-77 
9*8783 

1-6556 
0*56625 
81 657 
18*673 

1*7094 
0*78843 
403*88 
16-168 

1-7638 
0-8816 
492-87 
19-731 

Valoe  of  y. 
Value  of  X. 
Momentuni. 
RegttUr  Series. 

Eiper.  8.— Height  of  Centre  of  Grayity,  8*85  inches. 

1*9418 
O'lOM 

S*4514 

1-8980 
0-8254 
186*01 
5*0954 

1-3518 
0*3499 
19S-60 
7*9094 

1*4056 
0-48074 
268*76 
10-868 

1*4594 
0*61677 
344*81 
13*943 

1-5138 
0-7566 
422-98 
17-104 

VaKie  of  f. 
Value  of  jr. 
MimieaUun. 
Regular  Series. 

Bzper.  9.— Height  of  Centre  of  Grftvity,  3  iaehes.                     ^ 

0*4948 
0*0494 
24*089 
1*0041 

0-5480 
0*09616 
53-800 
8*8185 

0*6018 
0^5576 
87-078 
9'6813 

0*6556 
0*22483 
185*36 

5-8876 

0-7094 
0*89980 
167*61 
6*9895 

0*7638 
0-3816 
813-34 
8-8965 

Value  of  «• 
Value  of  «. 

Uegular  Series. 

3'4948   I     3-5480    |     3*6018   |     3'655(i  |     3-7094   |     3*7638    |  Metaceatrebj  ezpei 

Metacentre  by  M.  Bouguer's  theorem,  3*7500. 

Experiments  with  ellipsis.  (See  model  2.)  Length,  ^24  inches. 
Breadth^  9  inches.  Total  depth,  7t  inches.  Immersion,  4^  inches. 
Weight  of  water  displaced,  439'09  oz. 

'  ■     "^ 

50     I     100    I      15<»     I     200     I     250     I     30^     I  Angles  of  inclination. 

£zper.  t. — Height  of  Centre  of  Gravity,  2  inches  abore  the  botton. 

3-803  I    3*850  |     3298  I      3*345        3-393  I      3*440  I  Metacentre  in  each  exp. 
46*03    I  95*34    { 147*50    |  202*04      258  46    |  316*21    |  Momentam. 

Exper.  2. — Centre  of  GraYity,  2-25  inches. 
39^  j  76*28    I  119^)9    I  164-40    |  81207    |  261*32    |  Motnentaow 

Exp^r.  3, — Centre  of  GraYity,  3  inches. 
7*76    [1909    I    33*85    I    hUfi^  A   72'89    f    96*67    I  Motncntiim. 
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Experiments  with  rhombus.  (See  model  3.)  Length,  24  inches. 
Breadth,  S  inches.  Total  depth,  J^  inches.  Immersion,  4^  inches. 
Weight  of  water  displaced,  282-66  oz. 


(¥•      1     i'O"      I^^S"'.!     so*      1      25°      I     S(P      I  Angle)  or  iDdini 
Eiper.  I. — Centre  of  Gravity,  8  Inches. 
B'878  I      2-803  I   "  8-913  I      a-934  |      29S5  I      S-9TS  I  Melitceiilre. 
SI-48    I    43'Sl    I  "6t-8S    I    90'3I    j  lUOB    [  I3T'9S    |  Momenlum. 
Eiper.  B.— Centre  of  Gravily,  S-Sj  incheo. 
,Jti^    I    31-42    I    48-92    |    67-40    ]    8e-69    |  lOe'lO    |  MomeDtum. 



1 


Experiments  with  parallelopipedon.  (See  model  4.)  Length, 
24  inches.  Breadth,  4^  inches.  Total  depth,  74-  inches.  Immer- 
sion, 44  inches.    Weiglit  of  water  displaced,  279'53  oz. 


.  6°      [  10"      I      !a°      I      80°      I      250      I      30°      I  Angreikifincli 

^^1  Gxper.  1.— Centre  of  Gravity,  l'45inch. 

^H     S-4T4  I      2-486  ]      2-498  I      2-509  I      2-591  I      a-533  I  Meiacenlre. 

^■,.St-9G    I  50-30    I    75-81    |  lOI'^O    |  lS6'5d    {  151-36    |  MomeDtum. 

^^m  Eiper.  S. — Centre  of  Gruvity,  9'E3  iacbci. 

^H      S-4T    I  ll'4fi    I    n-93    I    24-61    |    32-04    |    39-53    |  MomeDlum. 

^^H  Metaceatre  by  M.  Dougner's  Ihearem,  S-625  inclies. 

^R*l'039|       l-9a0|       i-9111       1-899  I       1-S35  |       1872  |  Certreof  Eravlty whtt 

^^K  '  model  4  hail  oae-cighth  [be  stability  of  model  ' 


I 


Experiments  with  rhombus.     (See  model  5.)     The  middle  of 
the  immersed  part  of  the  model  is  a  right  angle  triangle,  which 
terminates  at  each  extremity  in  a  right  line.     Length,  24  inches. 
Breadth,  9  inches.     Total  depth,  7+  inches.   Immersion,  4j-inchea.  .^ 
Weight  of  water  displaced,   140-56"oz.  JU 

6"      I      10°        I      15=     I      80=     j      S50     I      30=     I  Angles  DflDcUnaliM^H 

KKlper.  1.— Centre  of  Gravity,  2-25  incbes.  ^^^ 

'4-1741      4-174  [     4-174  I      4-174  1      4-174  1      4-174  I  Meiacentre.  '^^| 

S3-57    I    4li-96    [    69-99    {    92-49    ]  114-29    1135-28    {  Momeutum.  ^^1 

Exper.  2.— Centre  of  Gravity,  3  iocbes.  '  ^^M 

14-SS    I    98-63    I    42-71    1    56-43    |    69-73    1    88-50    |  Mmnentum.  ^H 

Eiper.  3.— Centre  of  Gravity,  3-50  inrbes,  ^H 

'  8-26    ]    16-45    I    24-52    j    32-40    |    40-63    [    47-36    j  Mnmentnni, 
EsperimentB  with  rhomhus.     (See  model  6.)     The   immersed 
part  of  the  model  is  an  inverted  pyramid.     Length,   24  inches."   ^ 
Breadth,  9  inches.  Total  depth,  74-  inches.   Immersion,  4.J.  iache9(.^fl 
Weight  of  water  displaced,  9375  oz.  ^M 

ta^ J 
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50      I      l(y>     J      150     I     200     I     850     I     3(K>     I  Allies  of  incliwitiiMi. 

Exper.  1.— Centre  of  Oimvi(^»  3*7^  inchei. 

h'SSb]     5-448  1     5*360  1      5-273  1     5*186 1     5-(m  1  Metacentre. 
17*65    I    33-74    |    48*17    |    60*86    |    71*74    |    80-79    |  HomeBCum. 

Exper.  9. — Centre  of  Gravity  4*50  inclws. 
8*45    I    15*42    I    20*87    [    24*70    |    27-17    |    28*06    |  Momeotav. 

Experiments  with  parallelopipedon.     (See  model  70    liength, 
12  inches.     Breadth,  9  inches.    Total  depth,  7t  incites.    Immer- 
^3ion,  4^  inches.     Weight  of  water  displaced,  279'53  oz, 

■       ■■«"■'■  ■       ■  II      »i  I  ■  ■  I  I  I        I  I  I  .        ,  m  .mm 

50      I      10°     J     150     I     200     I     250     J     80O     I  Angles  of  incliaaaoa. 

Exper.  1.— Centre  of  Gravity,  2  inches. 

^3*503  I      3-562        3*622  I      3*682 1      3*741  I      3-801  i  Metacentre. 
^6*54    I    75*69      117*12    |  160*47    1 205-32    1 251*24    |  Momentum. 

Exper.  2. — Centre  of  Gravity,  2*25  inches. 
30*45    I    e3-55   f    99*04    |  136*57    |  175-78    1 216-30    |  MomeBtna. 

Exper.  3. — Centre  of  Gravity,  3  inches. 
12-18    I   27-15    I    44*78    |    64*86    |    8718    |  111*48    |  Momtntmn. 

Metacentre  by  M.  Bonguer's  theorem,  8*750  inches. 

■*'-■'  '  "m 

Experiments  with  parallelopipedon.  (See  model  8.)  Length, 
12  inches.  Breadth,  10  inches.  Total  depth,  7t  inches.  Im- 
mersion, 4^  inches.    Weight  of  water  displaced,  312*50  oz. 

JO      1^     10°     J     15'>     I     20'>     I      25°     I     300     I  Angles  of  incUnatiM. 

Exper.  1. — Centre  of  Gravity,  2  inches. 

3*952 1      3*953  1      3*978  I      4026 
.53*30    I  10600    I  159*98    |  216*58 

Exper.  2.— Centre  of  Gravity,  2*25  inches. 
46'37    I    92*43    |  139*76    |  189*85    ]  244*13    |  303*83    |  Momentom. 

Exper.  3. — Centre  of  Gravity,  3  inches. 
83*98    I    51*73    |    79*09    |  109*70    |  145*08    |  186*64    ]  Momentum.   . 

Metacentre  by  M*.  Bouguer's  theorem,  ^fflS.  ^^/^//P 


Experiments  with  parallelopipedon.  (See  model  9.)  Length, 
12  inches.  Breadth,  11  inches.  Total  depth,  7^.  inches,  fm- 
mersioOf  4^  inches.     Weight  of  water  displaced,  343*7^  oz. 


4*098  I      4*194  I  Metacentre. 
277*15      342-89      Momentum. 


1 


'  OOO  Oa  ike  SlahUUy  of  PissseU.  Pil4me% 

J      100     I      15°      1      eo°     I      Ma^      I      30=     I  ArflM  rf  iKlioailoD. 

Exiirr.  l.—CCDtre  of  Gravis,  3  iaclwt.  ^1 

I      1'4S3  !      4461  t      AfHi  I      4-6VT  |      4-1119  |  Metuentre.  '  H 

I  lU-M    I  818-98    |S96'T0    |  38 1 'AT    j  479-4S    (  Momentum.  ■ 

nf  GravitT.  a-«fi  inrhm.  " 


f 

^H      64'l<t  I  IWfig    I  1 96' 68    I  £fi7'31    |  341' 35    |  43S-46    |  Mamcalun. 

^^1  Etper.  3. — Centre  ol*  Gravity,  3  inche.a. 

^H    41-73  I    84-69    I  I'^S'Us    [179-13    J  236-40    |  307 '56    |  Momemuicu  _ 

^^B  '  MelBcealre  by  M.  Bouguer'a  Ibeornu,  4-49l.  TS^I 

F~  ^ 

Experiments  with  semi-cylinder.  (Sec  model  10.)  Length,  12 
inches.  Breiidth>  9  inches.  Total  depth,  7t  inehes.  Immeraion, 
44-  inches.     Weight  of  water  tlisplaced,  2SI-05  oz. 

I       S°      I      10°     I      15°     I     80°      I      35=     I     30^      I  Anglci  oF  iucliiullM,^H 

Eiprr,  1,— Onlre  a{  Gravity,  a  S5  inches.  >^^| 

4-406  I     4'40S  I     4-40(1  I      4-40*  I      4406  |      4-jae  |  HcUrenlrc.  «^H 

41-S3    I    tf2'7e    I  1S3'35    |  laS'OO    ]  301-41    ]  338-39    J  Mo  men  turn.  ^H 

Eiper.  3.— CcntTeof  Gravity,  S'54  inches.  *^^| 

S5-M    I    71-63    I  100-76    I  141-08    |  174-33    |  30G'34    |  Mnmontum.  ^H 

'^                               Eipcr.  3,— Centre  of  Craiily,  3  iticbea,  ^^^| 

ai-OS   I    SS-97    I    SO-44    I  106-30    |  131-35    |  13^-40    |  MomnlDm.  ^^| 

*'                              Urt«ccn(re  by  M.  Bnnguer'i  theortin,  4-50.  ''^^^I 

Experiments  wiih  elliptical  prlam.  (See  model  11.)  Length, 
19  inches.  Breadth,  10  inches.  Total  depth,  74^  inches.  \m- 
iqrsion,  4^  inches.     Weight  of  water  displaced,  2-45-45  oz. 

S=      I      100     1      1.V      I      80=     I     S5=      I      300      I  Angle,  of  inclriiBUra. 

»Eiper,  I.— Centre  of  Gravity,  B'85  incliea.  ^^1 

4'T07  1      4-7S5|      4-164  1      4-793  1      4'S31  I      4'8G0 1  M«lacentrc.  ^^| 

68-56    I  105  94    I  159 '7'.:    ]  813-47    |  366  73    |  319-09    j  Moment um.  ^H 

£lper.  &.— Centre  of  Grarity,  3  iMhrs.  ^^H 

SS'58    I    73'9T    1  118-DS    |  150-51    |  iaS'95    1  33705    1  MemeDluBl.  ^^| 

Exper.  3.— Centre  of  Gravity,  4-50  incbeE.  ^^H 

4-437  I    10-04    I    16-78    1    84-r>7    |    33-;)3    |    48-95    |  Monenlant.  ^^| 

Melacenire  by  M.  BauRuer's  tbearem,  4-S96.  i^^H 

m 
Experiments  with  elliptical  prism.     (See  model  12.)     Lengtli,;^^ 
12  inches.     Breadth,  \i   inches.     Toisl  depth,  7-r  inches.     IiH" 
mersion,  4^  inches.     Weight  of  water  displaced,  263  &5  oz. 
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50      I      100     I      150     I     S0«>      I     250     I     30O      I  Angles  of  inc&iatioB. 

Ezper.  1.— Centre  of  Gravity,  2*85  inches. 

515S  I     5-185        5*2n  1     5*S48  I     5  880  I     5*818 1  Metacentre. 
68*28    I  187*53      207  21    1 876-74    1345*56    1 413*11    |Moaiebtam. 

Ezper.  8. — Centre  of  Gravity  3  inches. 
56*65    I  108*39    |  154*83    |  807*58    |  860*05    |  311*89    |  Momentiim. 

Bxper.  3.— -Centre  of  Gravity,  4*50  inch^. 
15*37    I    32*10    I    50*07    )    69*07    |    89*08    |  109*54    |  MoikieBtnm. 
Metacentre  by  M.  Bongner's  theorem,  5*333  inches. . 

Experiments  with  elliptical  prism.  (See  model  IS.)  Lengthy 
12  inches.  Breadth,  9  inches.  Total  depth,  6|.  inches,  finmei^ 
sion,  3^  inches.    Weight  of  water  displaced,  171*80  09^ 


4 


«•      I     100     I     150     I     80»     I     250     I     300     I  Angles  of  inclination. 

Exper.  Ij^Centre  of  Gravity,  2*25  incites. 

4*272  I     4-287  I     4*308  t     4*316  I     4*331  j     4*346  I  Metacentre. 
30*88    I    60*77    |    91*83    1 181*41    |  l5l*09    |  18062    1  Momentwa. 

Exper.  8.— Centre  of  Gravity,  3  inches. 
19*05    I    38*39    \   57*87    |    77*34    |    96*64    |  115*60    |  Momentnm. 

Ezper.  3.-»Centre  of  Gravity,  3*50  indies. 
11*56    I    83*47    i    35*64' I    47*96    |    60'S4    |    72*65    |  MomcntoBi. 
Metacentre  by  M.  Bongnei's  theorem,  4*357  inches. 

• 

Experiments  with  elliptical  prism.  (See  model  14.)'  Lengtli^ 
11?  inches.  Breadth,  9  inches.  Total  depth,  5^  inches.  Im-. 
inersion>  2^  iniches.    Weight  of  wateir  displaced,  122*72  oi. 

00      I      10^     I -•  150     I     20^     I     250     I     3do     I  Angles  of  ittclinatioa. 

Ezper.  1.— Centre  of  Gravity,  1*50  inch*. 

4*706  I     4'661  I      4*616  I     4*57!^  1     4*587  I     4*488  I  Mftaceptret. 
39*87    I    66*41    |    98*98    |  128*98    |  156*98    |  188*98    |  Momentum. 

Exper.  8.— Centre  of  Gravity,  8  inchte. 
28*94    I    56*77    [  83*10    |  107*94   |  131*05    1 158*30    |  Momentum* 

Exper.  3;— Centre  of  (llravity,  2*50  incl/es. 

83*59    I    46*06    |    67*82    |    86*95    |  105*18    |  121*68    |  Momentiun.        .^^f 

Metacentre  by  M.  Bouguer's  theorem,  4*600  inches. 


lit     ■     11'.     I,    r'     '.I    I'i     ■;   ■         ■  il    .    Ill 


Exi>eriments  with  elliptical  prism.  (See  model  15.)  Lengt^^ 
12  inches.  Breadth,  9  inches.  Total  depth,  4^  inches.  Im^ 
mersion^  1^  inch.    Weight  of  water  di^laced^  73*63  oz. 

Vol.  VU.  N°  HI.  O 


On  the  SlahUiiy  if  Fessels.  [Ma8C|| 

6"      I      iOO     I     150      1      aO"     I      B5'      I      3V     lAocleiaf  ipclin 
Eipef.  J.— Cenlreof  Grnvifj,  l-50incli. 
f     fr465  I       6'ieT  I      5'801  I       5-517  I       S-aOS  1       5-050  I  Melncpnlre. 
[    Sl-W    I    59-18    I    8B«3    I  101-16    |  117-18    |  130-TI     ]  Momemum. 

Exper.  2. — Crntre  of  Gravity,  8  inehfa. 
I   SB'7S    1    6!  7a    1    73!'49    {    8S-S7    |  101-63    |  113-30    j  MomeDtum. 

Eiper.  3.— Centre  of  Graviij,  8-50  inches. 
I   M-51    I    46'3T    [    63-96    |    75-9T    |    8606    |    93'89    |  MoniePloin. 
MetaccDire  by  M.  Boiigucr's  llicorrm,  6  inchef. 


^  Experiments  with  right  angle  triangle  prism.  (See  model  1<£, 
"tiengih,  12  inches.  Breadth,  S  inches.  Total  deptli,  7|  inuhes 
Immersion,  4^- inches.    Weight  of  water  displncedj  13977  c 


fie       t       l**"      I       '5"      I      20°      I      35°      I      30^'       I  ADsle.  of  inclJnatioB. 

Eiper.  1,— Centre  of  Gravity,  2  S5  inches. 
6-S69  I      5-587  I       5-50*  I       5-481  I       5-339  I       5-356  I  Metaccntre. 
41-65    I    80-98    I  117-71    [15160    |  182-44    |  210-07    |  Momentum. 

Ex  per.  9,— Centre  of  Gravity,  3  inches. 
L  ja-5S    I    62-78    I    9058    |  1I6'74    |  13814    j  157'6J    |  Momentnm. 
Exper.  3.— Crnlre  of  Graiily,  *-50  incbes. 
14-24    I    16-37    I    36-38    \    4401    \    4954    |    52-83    |  Mamealnm. 
MrfBcenlreby  M.  Bonguer's  (bearem,  6  inches. 


OB. 

I 


r 


Experiments  with  triangular  prism.  (See  model  I?.)  Length, 
12  inches.  Breadth,  10  iodies.  Total  deptli,  7^-  inches.  Im- 
mrsion,  4-^.  iDches.     Weight  of  water  displaced,  156'25  oz, 

I   '*"!      19°    -I     15"      I      20°     I     250      1      so?      1  Angle,  of  iiu 
r  '  Eaper.  I.— Centre  nf  Gravity,  3-23  inehei. 

8-487  I      fi-!53  j      6-OTO  j      5-940  j      3-861  I      5-836  1  Melarenlre, 
i7-70    jlOS'OO    I  1^-49    I  19716    ]  238-48    (  98010    j  M  amen  lam. 

Eiper.  8. — Centre  of  Gravity,  3  inches. 
IT'49    I    88-25    112419    |  I^TH    j  188-06    |  221-51    |  M  amentum. 

Ezper.  3.— Centre  of  Gravity,  4-riO  inchcj. 
irOB    I    47-55    [    63-50    |    76-94    |    89-90    ]  104-33   (  Momenlum. 

Experiments  with  triangular  prism.  (See  model  18.)  Iiength, 
12  inches.     Breadth,  II   inches.     Total  depth,  71  iiichcs.     Im- 

»™M,    ■  ■  ■       " 


•1 
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S'^      I      lOo      I     15«>      I     20ft      I     850     I     30O      |  Angles  of  ioclioatioB. 

Expef .  I  .—Centre  of  Gravity,  S?25  inches. 


7-ll« 
72-89 


6-825  I      6*601  I      6-445  I      6*356  I      6*333  I  Metacentre. 
136*55      193-58      S466I      298*23      350*94      Momentum. 


Bxper.  2.— -Centre  of  Gravity,  3  inches. 
61-66    I  114*17    I  160*22    |  202*51    |  243*75    |  286*4$    |  Momentum. 

Exper.  3. — Centre  of  Gravity,  4*50  inches. 
S9-I9    I    69-40    I    93*48    |  114*33    |  134*79    |  157*57    [Momentum. 


»■ '.'  ■  1 


Experiments  with  model  19.  The  sides  incline  inwards  45^. 
liength,  12  inches.  Breadth,  9  inches.  Total  depth,  7-i- inches. 
Immersion,  4\  inches.    Weight  of  water  displaced,  139*77  oz. 

5<>      I      10°      I      15«     I     20*      I     250      I     30O      |  Angles  of  inclination. 

Exper.  1. — Centre  of  Gravity,  2*25  inches. 

5*544  I      5*240  (     5*009  I      4*850  I      4*765  |     4*752  |  Metacentre.' 
40*13    I    72*57    I    99*80   [  124*31    |  148*54    |  174-85    |  Momentum. 

Exper.  2. — Centre  of  Gravity,  3  inches. .         .  -  ^ 
30*99    I    54*36    I   72*66    |    88*45    |  101  •24    |  122*43    )  Momentum. 

Ezper.  3.— Centre  of  Gravity,  4*50  inches. 
12*72    I    17*96    I    18*40   |  overset  at  16°  (Momentum. 

Metacentre  by  M.  Bougoer's  theorem,  6  inches. 


;ff!a 


:>.- 


.^perifiaents  with  triangular  prism.  (See  mode)  20.)  Length, 
12  inches.  Breadth,  9  inches.  Total  depth,  12  inches.  Immer*- 
sion,  9  incheSa    Weight  of  water  displaced,  279*53  oz. 


*■  .  ^ 


50     I      \(P       \    .150    I     200     I     ^<>     I     30?  .  I  Attfles  of  inclination 


.  Baper.  1.— Centre  Iff  Gravity,  ^5•75  inched.  : 

7*216  I      7*21fr  1    ^'216  |     7*216  !     71816  |     7*216  |  Metacentre. 
^•72    I    71-17    I  106-32      140-18   ]  173*21    |  $f^%^    \  ^Amentum, 

Exper.  2.— Centre  of  Gravity,  6  iBcb^.  '    i  * 

29*63    I    59-03    |    87*99    |  116*28    |  143*68    |  169*Q8   |  M«mentmn« 

Experts.— Centre  of  Gravity,  6*25  inches.  I      *  V4 

SM4   I    46*90    I   69*90    |    92*37    |  114*14   |  135*04   |  Mooieniiiin. 


iments  with  parabolic  prism.    (See  model  21.)  X^^Sf^  n 
12  inches.    Breadth,  9  inctics.    Total  depth,  74-  inches.'  Immer<i> 
lioDj  A\  inches.    Weight  of  water  displaced,  186*35  oi. 

o  2 
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^     \     l(P    I      Ib'^     \     2iy>     \     250     \     3fP     I  AnglaofincHnatioa. 

Exper.  I.— Centre  of  Gravity^  2*25  inches. 

4*696 1      4*696 1     4*69a  |     4*696 1      4«69B        4*606 1  Metacentre. 
39*73    I    79*16    |  117-99    |  155*92    |  192-61      227*94    |  Momeatunu 

Expeir.  2.— CJentre  of  Gravity,  2*7Q  inches. 
32*42    I    66*11    I    96*29    |  127*24    |  157*23    |  186*02    |  Momentom, 

Exper.  3.— Centre  i>f  Gravity,  3  inches. 
27*55    I    54*89    |    81*82    |  108*12    |  133*60    |  158*06    |  Momentoiiu 


Experiments  with  prism  formed  of  circular  segments,  (See 
model  22.)  Length,  12  inches.  Breadth,  9  inches.  Total  d^ptb^ 
74-  inches.  Immersion,  4^  inches.  Weight  of  water  displaced^ 
i78'2S  02. 

^t^^-rn^  ■■  ■■      ■<■  ■         ■■■  i        '         II  ■■■'  I       I      »l  II m,  11.  ,„ 

50      I      l(P     I     15«>     I     200     I     25°     I     SOo     I  Angles  o/ipclinatio^ 

Exper.  1.— Centre  of  Gravity,  2*25  inches. 

4*891  I     4*891  I      4*891  |     4*891  I      4*891  I     4*891  I  Metacentrcu 
41*03    I    81*74    I  121*84    |  161*00    |  198*94    [235*37    |  Momentum. 

Exper.  2. — Centre  of  Gravity,  2*S7  inches. 

31*40    I    62*56    I    93*24    |  123*21    |  152*24    |  18012    |  MomentiiBi. 

Exjper.  3. — Centre  of  Gravity,  3  inches. 
29*38    I    58*53    |    87*24    |  115*28.  |  142;47    |  168*54    |  Momentnm. 

Experiments  with  compound  figure.  (See  model  and  section  23.) 
Length,  12  inches.  Breadth,  9  inches.  Total  depth,  7t.  inches, 
Ipxxersion,  4^  ii^ches.    Wieigbt  of  water  displaced,  199*02  oz. 

50      I      10°     I     150      I     200      I     250      I      SQo      I  Angles  of  inclinaUoa. 
Exper.  1. — Centre  of  Gravity,  2*025  inches.^ 


4*873  I      4-873 1      4*873 
*  49-39        98*41       146*68 


4*873 
193*83 


4-873  1      4*873 


Metacentre. 


239*51    I  283*37    1  Mpmentum. 

Exper.  2.' — Centre  of  Gravity,  3  inches. 
32*48    I    64*72    |    96-46    |  127*47    (  157-50    |  186*34    |  Momentum. 

Exper.  3. — Centre  of  Gravity,  4  inches. 
15*14    I    30*16    I    44*95    |    59*4p    |    73*39    |    86-83    |  Mementimi. 

Exper.  4. — Centre  of  Gravity,  4*50  inches. 
6-46    I    12*88    I    19*19    I    26-36    |    31*34    |    37*08    |  Momentum. 


A,  B,  segment  of  a  chrcle,  of  which  E  is  the  centre;  B,  C,  being 
a  tangent  thereto  5  the  angle,  B,  D,  C,  being  26®  34'*  (See  Plate( 
XLV.) 


s. 


L, 


JV 


t'uf.  0 
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is  16.]  Circular  Appearance  of  the  Ellipse^  20S 

,  ■     '      Article  III. 

A  Demortsirdtlon  that  the  Ellipse^  when  viewed  in  a  certain  Position, 

appears  circular.    "By  S. 

(To  Dr.  Thomson.) 

.  SIR,  Jan.  8,  1816. 

It  is  well  known  that  the  circle,  if  looked  upon  obliquely,  will  1^ 
.  projected  into  an  ellipse ;  but  I  am  not. aware  that  the  converse  of 
this  proposition  has  been  demonstrated  by  showing  that  an  ellipse, 
if  viewed  in  a  certain  position,  will  appear  circular.  This  has  been 
,  established  in  the  following  theorems  3  but  it  was  not  the  primary 
object  with  which  they  were  drawn  up.  They  were  occasioned  \ff 
the  wish  of  getting  a  scalene  cone  turned  truly  in  a  lathe.  Many 
good  workmen  assured  me  that  it  was^  impossible ;  and  all  the  conen 
of  this  kind  which  t  have  seen  (with  the  exception  of  that  which  I 
4im  about  to  mention)  have  been  cut  by  hand.  In  thinking  on  the 
subject,  it  appeared  that  the  best  way  would  be  to  get  a  cone  turned 
ill  the  first  instance  with  an  elliptical  base;  but  here  again  I  met 
with  a  difficulty  which  was.  not  surmounted  till  within  these  few 
months,  by  a  very  ingenious  friend,  who  devised  the  means  of 
executing  exactly  what  I  wished.  By  a  mechanical  method  of  trials 
he  afterwards  found  where  he  might  cut  this  elliptical  cone  ob- 
liquely,^  so  that  the  base  should  become  a  circle ;  but  it  seemed 
jxiore  satisfactory  to  investigate  the  problem  mathematically,  and  I 
bere  send  you  the  result.  It  would  be  unjust,  however,  not  to  add 
that  the  first  lemma  is  taken  from  Dr.  Kobertson's  Conic  Sections 
(8vo.  Oxford,  ,1802),  and  that  several  parts  of  th^  proposition  were 
suggested  by  a  recollection  of  the  methods  used  in  the  first  book  of 
that  valuable  treatise.  S. 

Lemma  1. — If  from  any  point,  I,  of  a  straight  line,  N  B  (Plate 
XLV.*  Fig.  0,3  perpendicular,  I  L,  be  drawn;  and  if  in  all  cases 
the  rectangle  tinder  N  I,  IB,  shall  be  equal  to  the  square  of  I  L, 
the  curve  passing  through  N  L  B  shall  be  a  semicircle. 

For  bisect  N  B  in  C,  and  join  C  L.  Then  (5,  ii.)  N  I,  I B,  + 
I  C«  =  C  B« ;  therefore  by  hypothesis  I  L^  +  I  C*  =  C  B« ;  but 
(47,  i.)  I  L«  +.1  C«  =  C  L*;  consequently  C  B*  =  G  L^  The 
same  would  hold  wherever  the  point  t*is  taken ;  therefore  the  locus 
of  the  points  L  inust  be  a  curve,  which  would  be  generated  by  the 
extremity,  L,  of  the  given  straight  line,  C  L,  when  its  other  extre- 
mity, C,  is  fixed,  and  the  straight  line  revolves  about  it. 

Lemf^a  2, — Let  V  A  B  (Fig.  2)  be  an  isosceles  triangle,  and  O  G 
a  strai^t  line  longer  than  the  base ;  then  if  V  T  be  taken,  such 
fliit  OG*-  AB*  :  OG«  ::  VB*  :  VT^,  we  shall  have  A  B« : 
OG«::  At,  TB:  VP.  For  A  B«  :  O  G*  ::  VT«- VB^: 
VT*;  and  when  V  C  is  drawn  perpendicular  to  (and  therefore 
bfeecting)  the  base,  V  T«  -  V  B«  =  (47,  i.)  V  C«  +  C  T«  -  V  C« 
-  C  B*  :r='C  T^  -  C  B«  =  AT,  T  B  (6,  ii.). 

'*^  '  *  The  lower  division  of  the  Plate. 
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t.flOS  Circular  Appearance  of  iJie  Ellipse.         pH. 

DefiniCion, — The  straight  line  joining  tlie  vertex  of  the  cone  snS 
the  centre  of  the  ellipse  (which  forms  the  base)  is  the  axis  of  the 
coite.  The  only  case  which  bears  upon  the  principal  object  of  the 
present  investtgatioa  is  when  this  asis  is  perpendicular  to  the  base ; 
to  this  case,  therefore,  the  first,  second,  and  third,  propositions  are 
confined;  the  second,  indeed,  would  be  generally  true,  whatever 
inclination  were  given  to  the  axb;  but  it  is  not  my  intention  at 
present  to  go  Into  the  full  consideration  of  the  sections  of  the 
elliptic  cone. 

Prop.  !, — Any  plane  passing  through  the  axis  ivill  he  perpendi- 
cular to  the  base,  and  its  common  section  with  the  conical  super- 
ficies will  be  an  isosceles  triangle. 

The  first  part  of  the  proposition  will  be  true  by  Eucl.  (18,  xi.) 
To  prove  the  second  part,  let  V  C  (Fig.  3)  be  the  axis  of  the  ellip- 
tical cone  V  A  C  B,  and  C  the  centre  of  the  elliptical  base.  Then 
it  may  be  shown  exactly,  as  in  the  circular  cone,  that  the  common 
sections  of  the  plane  and  conical  superficies  will  be  the  straight 
Knes  V  A,  V  B ;  consequently  V  A  B  is  a  triangle.  Now  as  A  B  is 
■  diameter  of  the  elliptical  base,  and  C  is  the  centre,  A  C  =  C  B. 
Hence  A  C=  +  V  C»  =  C  B'  +  V  C^;  but  by  {1?,  i.}  A  C»  + 

V  G*  =   V  AS  and  C  B'   +   V  C'^  =  V  B";  therefore  V  A'  = 

V  B».— Q.  E.  D. 

Pt(^.  2. — If  the  conical  superficies  be  cut  by  a  plane  parallel  to 
the  base,  the  common  section  will  be  an  ellipse  similar  to  the  base. 

Let  {in  Fig.  4)  D  H  EF  be  the  common  intersection  of  the 
conical  superficies,  and  of  the  plane  parallel  to  the  base;  then 
D  H  E  is  an  ellipse  similar  to  the  base  A  G  B. 

Let  a  plane  pass  through  the  axis,  and  likewise  through  any 
diameter,  A  B,  of  the  base.  Let  its  common  section  with  the 
plane  D  H  E  be  D  E,  and  let  the  axis  meet  the  plane  D  H  E  F  in 
F.  Then  (16,  xi,}  D  E  is  parallel  to  A  B,  and  D  T  :  A  C  ::  VF: 
VCiiFEiCB.  Hence  DF:AC::FE:CB,  andAC  = 
C  B ;  therefore  D  F  =  F  E.  Now  this  will  be  true,  whatever 
maybe  the  position  of  A  Band  D  Ej  therefore  any  line  terminated 
by  D  H  E,  and  passing  through  F,  will  be  bisected  in  that  point. 
Again,  let  G  C  be  a  semidiameter  conjugate  to  A  C,  and  through 
G  C,  V  C  pass  a  plane,  and  let  its  common  section  with  the  plane 
D  E  H  F  be  H  F.  Then,  as  before,  H  F  is  parallel  to  G  C,  and 
DF:AC::HF:CG;  therefore  alternately  D  F  :  H  F  ::  AC: 
C  e,  and  (10,  xi.)  the  angle  D  F  H  is  equal  to  the  angle  ACG; 
and-a^this  will  be  true  of  any  conjugate  dijimeiers,  it  follows  that 
I)  H  E  is  an  ellipse  similar  to  A  G  B,  and  that  ils  centre  is  at  F. 

CSr;^D  F"  :  F  H' ::  A  C :  C  G'.  Hence  the  rectangle  under 
tlie  abscissas  of  D  E  :  the  square  of  its  ordinate  ::  A  C  :  C  G*. 

Prop.  S. — Let  V  A  B  G  lie  a  cone  with  an  elliptic  base,  of  which 
GO  is  the  greater,  and  A  B  the  smaller,  axis  ;  and  let  the  common 
section  of  aplaiie  passing  through  the  axis  of  the  cime  and  the 
minor  axis,  A  U,  of  the  ellipse,  be  the  isosceles  trlani:le  V  A  B  i 
Jn  A  B  produced  lake  the  point  T,  such  thai  O  G"  -  A  B-  :  O  G' 
t:  V  B' :.  V  T».  Then  by  lemma  2,  A  B^ :  O  G' : :  A  T,  T  E  :  V IV 
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Tbrougli  B  in  tlie .  irinDnle  V  A  B  draw  B  N  parallel  to  V  T,  and 
through  B  N  pass  a  plaoe  perpendiciilar  to  tlie  plane  V  A  B,  and  let 
the  coiamon  section  of  tliis  pkne  with  conical  superficies  be  the 
line  N  L  B  K,  N  L  B  K  shall  be  a  circle. 

In  B  N  take  any  point  \,  and  through  I  pass  a  plane  parallel  to 
the  base.  Let  the  common  intersection  of  this  plane,  and  of  the 
conical  superficies,  be  D  K  E  L,  which  by  Prop.  2  will  be  04 
ellipse  similar  to  ihe  base.  Let  tlie  common  intersection  of  thf 
planes  D  L  E  K  and  N  L  B  K  be  L  K.  Now  as  the  axis  of  the 
cone  Is  perpendicular  to  the  base,  the  plane  A  G  BO  (18,  xi^]  is  at 
right  angles  to  the  plane  V  A  B,  consequently  D  L  K  E  is  at  right 
angles  to  V  A  B  ;  but  the  plane  N  L  B  K  was  made  at  right  angles 
toVAB;  therefore  {19,  si.)  L  K  Is  at  right  angles  totheplaa« 
V  A  B  and  LIN,  L  1  D  are  both  right  angles.  1 

Now  as  B  N  is  parallel  to  V  T,  and  D  E  is  parallel  to  A  T,  the 
triangles  D  1  N,  A  T  V,  and  the  triangles  I  E  B,  V  B  T,  are 
umiiar.  Hence  D  I  :  N  I  ::  A  T  :  V  T,  and  I  E  :  I B  ::  T  B  :  V  T, 
Therefore  D  1, 1 E  :  N  I,  I  B  ::  A  T,  T  B  :  V  T*' ;  but  by  construc- 
tion A  T,  T  B .-  V  T* ::  A  B' :  O  G".  Therefore  D  I,  I E  1  N  J, 
IB::AB-:OG*::AC*:CG'. 

Lastly,  by  Prop,  2,  D  E  is  the  minor  axis  of  D  K  E  L,  and  by 
tlie  corollary  D  I,  I  E  :  I  L*  ::  A  C^  :  C  G-.  Butit  lias  been  shown 
that  D  I,  I  E  :  N  L  I  B  ::  A  C«  :  C  G' ;  therefore  D  I,  I E  :  I  L'  :: 
D  1,  1 E  :  N  I,  I  B  ;  consequently  I  L*  =  N  1, 1  B,  and  by  Icanna 
1,  NLB  is  a  semicircle. 

Cor.  I  .—As  ^/OG--AB=iOG::  VB;VT,OG  :  a/OG=~AB» 
:i  sine  of  V  A  B  ;  sine  of  V  T  A  or  N  B  A.  If  the  cone  becomes  a 
cylinder,  V  A  B  becomes  a  right  angle,  andOG  :  v'OG"  —  AB* 
:j  radius  :  sine  of  N  B  A. 

Cor.  2. — V  N  L  B  K  will  become  a  scalene  cone ;  therefore  any 
plane  parallel  to  N  L  B  K,  or  any  plane  which  forms  the  subcon- 
ttary  section,  will  give  a  circle. 


m 


Article  IV. 

•iter  of  Dt.  Schiibler,  Professor  of  Natural  Philosophy  and 
micat  Agricullure  in  the  bistitittt 
Piciet,  on  the  Physical  Analyiis 


J 


mical  Agriculture  in  the  Institute,  ofHofwyt,  to  Professor  M,  A, 
"■  -  ■        ■ ■    '     '    SofSoiU* 


llafic^  Juts  M,  I81S. 
In  consequence  of  your  desire,  during  your  recent  visit  to  Hofwyl, 
to  know  the  result  of  my  researches  on  the  physical  qualities  of 
arable  soils,  I  do  myself  the  honour  of  traDsmilting  to  you  the  fol- 
lowing compafHtive  table.  1  shall  likewise  explain  the  way  in  which 
ciy  experiments  were  performed : — 

BibtlotbeqnE  Brltannique,  Agriculture,  p,  849,  July,  181S, 
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On  the  Plnjsical  Mafi/sis  of  Soib.  [Mari 

1  ougM  in  ihe  first  place  to  esplaiti  why  I  submit  to  cxpeiiDqi 
llie  earlhs  sudi  as  [hey  occur  in  nature,  ratlier  tlinn  thu  pure  earl 
procured  by  chemical  process  ;  ihougli  I  have  not  absolutely  ni 
fected  the  latter.     I  ^oon  perceived  that  eari!is  prepared  ariificif 
differ  considerably  in  ihelr  pliysical  properties,  IVoni  those  vvhich 
fneel  witli   in   nature.     However,  it  is  indispensa'ile,  in  order 
deternijne  precisely  the  influence  of  the  different  eurlhs  on  vegel 
tion,  to  acquire  aii  exact  knowledge  of  their  secondary  prin.ciplj 
^ust  as  IS  llie  case  in  our  researches  on  plants.)     The  iner?  kno,( 
ledge  of  the  primary  principles  of  an  arable  carih  will  be  of  hit 
service.    Two  diRerent  kinds  of  soil  may  contain  the  same  pi 
portion  of  calcareous  earth,  and  yet  retain  very  diflerent  pnmc 
tlotis  of  moisture,  become  dry  al  very  differenl  intervals  of  tuni 
and   consequently  produce  a  very  different  effect   on  vegetatic 
according  as  the  lime  is  under  the  form  of  sand  or  of  a  fine  puwd( 
Thus  1 00  parts  of  culcareous  sand  only  retain  29  per  cent,  of  Watej 
while  100  pans  of  the  same  earth  in  a  fine  powder  retain  8^  pfi 
cent.    This  diflcrence  is  still  more  sensible  In  silica.    When  i^ 
tlie  form  of  sand  it  I'etains  only  25  per  cent,  of  water;  while  100 
parts  of  silica,  us  it  occurs  la  clay,  that  is  combined  with  alumioa 
in  each  arable  soil,  reiaini  2^0  per  cent,  of  water. 

Calcareous  earth  and  silica  produce  under  the  first  fornij  and 
when  they  predominate  in  an  arable  field,  a  hot  and  dry  soil; 
under  the  second  they  render  the  soil  moist  and  cold.  Mere  che- 
mical analysis  will  never  be  sufficient  to  point  out  these  striking 
differences. 

These  phenomena  induced  me  to  chusc  for  the  subjects  of  my 
researches  the  principal  species  of  earUij  which  form  in  greater  or 
smaller  quantity  the  u[iper  beds  of  our  globe,  of  wtiieh  tlie  arable 
aoil  is  composed. 

I  bave  accordingly  e.xamined  in  tiie  point  of  view  above  stated, . 
besides  the  elements  which  usually  cotistitute  arable  soil,  namely,'' 
silicious  sand,  calcareous  sand,  the  different  kinds  of  clay,  cal- 
careous earth,  aud  vegetable  earth,  or  humus;  likewise  sulphate  of 
lime  and  carbonate  of  magnesia.  1  paid  attention  to  the  latter  in 
consequence  of  the  difference  of  opinion  among  philosophers 
resiweting  its  influence  on  vegetation.  I  have  likewise  subjected 
some  arable  compositions  to  the  same  experiments  by  way  of  in- 
struction and  example. 

As  to  the  method  which  I  followed  in  my  experiments  I  send  you.^ 
the  following  explanation  of  it.  ^ 

I  ascertained  the  specific  gravities  of  the  earths  by  hydrostatics. 
I  weighed  repeatedly  a  well  corked  flask,  first  filled  with  water,  and 
then  with  water  and  earth  at  once.  By  this  means  Hound  the  com- 
parative weight  of  the  earth  to  t!iat  of  water,  and  consequently  its 
ipedfie  gravity.  The  usual  method  of  finding  the  weight  of  a 
detei'iuEnate  voliime  of  the  earth  by  multiplying  its  specific  weight 
by  rtiat  of  wiiter,  is  not  applicable  in  this  case,  as  it  is  when  we 
ascertain  the  specific  gravity  of  solid  and  cohering  bodies.  It  was 
oeceaary  to  neigh  determinate  volumes  of  these  earths  in   their 
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■tate  of  perfect  dryness,  as  well  as  when  drenched  ia  moisture} 
because  the  weight  of  the  earths  varies  considerably  according  la 
the  degree  of  their  humidity.  You  will  6nd  accordingly  in  tlfs 
second  and  third  columns  of  the  [preceding  (able,  the  weight  of  ■ 
cubic  foot  and  inch  of  each  eanh  examined,  given  in  the  medlv 
cinal  weight  of  Nuremberg,  (the  pouud  containing  12  ouuce& 
poids  de  marc,  and  the  ounce  490  grains.) 

Vegetable  earth  has  the  smallest  specific  gravity,  and  sandy  soff 
bas  the  greatest,  whether  they  be  dry  or  muist.  Clay  soils,  whetbec 
dry  or  nioisl,  are  always  lighter  than  sandy  soils.  I  call  a  soil  per-^ 
fectly  dry  when,  exposed  to  the  temperature  of  from  100°  to  122"^ 
it  loses  no  more  weight.  1  do  not  venture  to  expose  the  soils  to  i 
higher  temperature,  because  then  the  humus  would  be  decomposei 
or  volatilized,  1  call  a  soil  completely  moist  when  it  ceases  ta 
drop  if  put  upon  a  filtering  paper.  Compound  soils  are  alwayL 
the  lighter  the  more  Iiumus  they  contain.  These  researches  on. 
the  specific  gravity  of  soils  lead  naturally  to  the  observation  thu, 
the  agricultural  terms,  Aeawy  and  light  lands,  are  founded  on  phy- 
rical  qualities  quite  diEFerent  from  specific  gravity. 

The  fourth  column  points  out  the  different  degrees  of  force  wittL 
which  the  different  arable  soils  retain  moisture.  1  mean  by  thii] 
capacity,  the  faculty   which  each  soil  has  of  retaining  a  certain 

Juantity  of  water,  without  letting  It  escape  in  the  form  of  dropa^ 
usually  employ  40O  grains  of  soil,  and  indicate  the  quantity  oL 
moisture  retained  at  so  much  per  cent. 

Of  all  the  substances  usually  found  in  arable  soil  the  humua. 
absorbs  and  retains  the  greatest  quantity  of  water;  almost  double ' 
its  own  weight.  In  this  Tes]>ect  magnesia  alone  surpasses  it  in  a 
remarkable  manner,  retaining  A^  times  its  own  weight  of  water,  , 
This  remarkable  properly  of  pure  magnesia  must  render  it  preju- 
dicial to  vegetation,  while  it  must  increase  the  fertility  of  a  dry  ait^ 
■andy  soil.  It  would  appear  at  first  sight  that  we  might  calculate  | 
the  force  with  which  different  soils  retain  water,  by  comparing  ^ 
cultic  inch  of  the  soil  perfectly  dry  with  the  same  bulk  perfectly  ' 
moist ;  bufas  the  earths  are  condensed  very  unequally  when  moist-  \ 
eued,  this  comparison  would  not  give  an  accurate  result. 

The  fifth  and  sixth  columns  give  the  results  of  experiments  on 
the  consistence  of  the  earths,  both  their  solidity  when  dry  and  their 
tenacity  when  moist.     I  determined  the  6rst  of  these  qualities  by  " 
measuring  their  cohesion.     For  this  purpose  1  formed  on  a  model 
para  lei  lopipeds  of  each  of  the  same  length,  six  Hoes  brpad  and  ai 
much  in   thickness;  these  I  placed   upon  two  supipOris  distant  I?' 
lines  from   each  other.      Upon   these,  when   dry,  weights   were?  ■ 
laid  successively  till  they  broke.    The  suni  of  the  weights  employed  i, 
gave   me  the  cohesion.     The  weight  necessary  to  break'  the  soils' 
containing  a    great  deal   of  clay,  aaiouislied   me.     No  less    than   , 
!/'S,300  grains  were  necessary    to  break  pure  clay,     I  adopted ', 
by  way  of  comparison  this  degree  of  the  cohesion  of  cl8y,=  l90^i.\i 
the  cohesion  of  sand  was  «=  0.  ' .     ,  '. 
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But  wlien  ivc  eultitate  a  moist  earth  soaked  with  water,  we  Jiaj 
not  merely  the  cohesion  to   overcome,  but  likewise  the  diffefi 
degrees  of  adhesion  to  the  plough.     I  examined  this  adhesion 
lieularly.     1  fixed  plates  of  difFi-'rcnt  substances  aud  sizes  to 
arm  of  a  balance,  and  determined  their  adhesion  to  'the  dlfferi 
(oils  hy  the  weight  necessary  to  seplarate  them.    To  be  able 
judge  more  accurately  of  this  adhesive  force,  I  reduced  ibe  resHj 
of  the  experiments  to  what  wonM  have  talten   place   if  the  surfc 
of  the  adhering  plate  had  been  a  foot  square.     The  adhesion 
clay  is  the  greatest,  that  of  sand  the   least.     It  is  important 
observe  that  wood  adheres  always  more  strongly  than  polished  ir. 
I   repeated  the  experiment  with  several  sorts  of  wood,  particiilaj 
with  beech.     The  cause  must  be  ascribed  to  the  different  attracf^ 
force   of  substances,  and  likewise  to  their  surfaces,  which  in  wi 
always  becomes  more  uneven  when  moistened,  while  that  of  ifra) 
remains  thesame.     This  is  the  reason  why  oak-wood  adheres  more 
(trongly  to  soils  than  beech.     These  phenomena  explain  clearly  the 
meaning  of  the  terms  Iwovy  and  liglil  soil,  founded  entirely  on  tl 
greater  or  less  difficulty  of  overcoming  the  cohesive  and  adhew 
forces.     Thus  a  soil   whose  cohesion   In  a  stale  of  dryness  is 
100,  will  be  easily  ploughed ;  while  a  soil  whose  cohesion  is 
will  require  a  more  fatiguing  exertion. 

Columns  eight  and  nine  show  the  results  of  my  comparative 
experiments  on  the  evaporation  of  the  soils.  To  find  the  quantity 
of  water  which  each  kind  allows  to  escape  in  a  given  time,  and  at 
a  given  temperature,  I  spread  upon  a  thin  plate  of  iron  an  even 
layer,  containing  a  given  quantity  of  the  soil  soaked  with  moisture 
and  expose  it  in  a  close  room  for  four  hours  to  the  temperature  of 
55°.  The  diminution  of  weight  during  that  time  gives  me  the 
quantity  of  moisture  evaporated.  For  each  experiment  I  employed 
the  same  quantity  of  soil,  namely  200  grains,  spread  upon  a  sur- 
^ce  of  10  square  inches. 

I  found  in  the  same  manner  the  difference  of  time  which  the 
£Qerent  soils  require  to  become  dry  to  the  same  degree,  or  to  lose 
fhe  same  quantity  of  water  by  evaporation.  Tliis  I  could  calculate 
with  great  exactness. 

The  10th  column  contains  the  comparative  power  of  the  different 
snls  to  absorb  moisture  fiom  the  atmosphere  when  esjxKed  to  it. 
For  these  experiments  I  always  employed  the  soils  in  a  stale  of 
complete  dryness.  I  spread  equal  quantities  of  each  soil  upon 
equal  surfaces  (200  grains  upon  10  square  inches)  winch  I  placed 
opon  stands  under  equal  sized  bell  glasses,  standing  upon  water  to 
keep  the  air  alwap  uniformly  satunited  with  moisture.  I  ascer- 
rained  the  increase  of  weight  in  1 2,  24,  and  48  hours.  The 
absorption  was  greatest  at  first,  and  diminished  in  proportion  si 
the  soils  imbibed  humidity,  and'  ceased  entirely  after  some  days, 
when  they  were  saturated  with  it.  'ITie  absorption  of  humus  sur- 
passes that  of  all  tlic  others,  even  of  magnesia. 

Columns  II  and  12  show  the  proportion  of  oxygen  gas  absorbed 
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by  the  different  £oils  exposed  to  thq  atmosphere.     Several  years  ago 
Mr.  Aiexar^der  Humboldt  drew  the  attention  of  naturalists  to  this 
remarkable  quality  of  soils.     Afterwards  some  philosophers  d^^nie^ 
that  it  existed.     This  induced  me  to  make  new  and  exact  experi-. 
ments  on  the  subject.     I  chose  glass  globes  of  the  same  sise^  whichi 
I  could  seal  hermetically.     I  put  into  them  ^qual  /juantitjics  of  die 
different  soils,  and  left  them  for  30  days  in,  the  temperature  of 
between  61  and  $6%  contpl^tely  ,3hut  out  of  all  contact  with  the 
atmospheric  air.    I  then  examined  the  air  in  the  glomes  by  mean^; 
ojF  the  eudiometer  of  Volta.     The  proportion  of  oxvgen  absorbci^-. 
differed  extremely,  according  to  the  degree  of  the  dryness- or* 
moisture  of  the  soils.    When  the  soils  were  quite  dry  no  oxygen 
wa^  absorbed,  or  at  least  very  little.    I  then  exposed  these  soils  io 
the  month  of  May  for  several  days  to  the  open  air,  and  shut  them- 
up  again  after  they  had  absorbed  some  moisture.    The  air  in  which 
they  were  confined  now  exhibited  evident  marks  of  the  absorption^ 
of  oxygen.    I  made  the  experiment  a  third  time,  employing  ^oikr 
soaked  with  moisture.    In  this  state  they  absorbed  a.  considerable i 
quantity  of  oxygen,  as  will  appear  from  the  table,  while  water 
itself,  in  the  same  time,  had  absorbed  only  a  very  mijoute  quantity 
of  oxygen.    The  excessive  quantity  absorbed  by  magnesia  surprised 
me;  but  reiterated  experiments  with  pure  magnesia  confirmed  it.. 
The  oxygen  thus  absorbed  does  hot  appear  to  combine  chemically. 
Drying  the  earths  and  exposing  them  to  a  higher  temperature^ 
djsprived  them  of  the  gas  absorbed,  which  they  absorbed  again 
v^hen  exposed  to  a  new  experiment.    Humus  alone  presents  aa . 
exception.    A  portion  of  its  carbon  combines  with.  Old  .oxygen. 
Ourbonic  acid  gas  is  formed  and  escapes  by  evaporation.  ^ 

To  rem9ve  altogether  the  objection  that  the  oxygen  is-  absorbed  • 
by  the  wafer  rather  than  by  the  earths,  I  made  anc^er  series  o£ 
experiments^    I  poured  water  upon  ithe  earths  till  each  was  covered 
by  two  lines  of  fluici,  and  proceeding  in  the  manner  described-, 
above  I  pbtAined  the  same,  result ;  humus  and  clay  absorbed  a  great 
deal  of  oxygen  gas,  sand  very  little. 

Columns  ]  3  and  14  show  uie  di^rent  specific  heats  of  the  soiJs^ 
Ii>  my  experiments  on  this  subject  I  followed  different  metliods. 
Fjn^t  I  mixed  the  soil  with  water  raised  to  different  degreed  of  heat, 
then  I  exposed  eaqh  in  Lavoisier's  calorimeter ;  finally,  I  heated 
eq.qa}  quantities  of  soil  to  a  determinate  temperatiye,  and  then 
as.certained  th^  time  requisite  for  each  to  cool  down  to  another 
determinate  degree.  The  general  results  obtained. by  thesq.  differ* 
eqt  m^thod$  "tyere  the  sapie.  Sand  always  exhibited  the  maximum 
and  magnesia  th^  mipjmum  of  specific  heat,  when  the  volume  of 
each  was  the  $an)e ;  the  only  mode  of  comparison  which  appears 
to  mejust^hen  we  speak  of  gre&t  qiasses  of.  soil.  On  thi^  baais, 
fixing  the  specifi.c  heat  of  the  sand-  of  lime  at  1000,  I  found  the. 
numbers  contained  in  the  13th  column.  Of  the  three  methods, 
abovje  mentiQn^4'the  last  appears  to  me  the  best,  as  being  the  roost 
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proper  to  conduct'  us  to  ilie  object  of  our  ri^search.  Il  is  in  &ct  by 
this  method  that  we  acquire  a  knowledge  of  ihe  degree  of  force 
with  which  the  soil  renins  hciit,  ii  power  on  which  its  specific  heat 
and  its  conducting  faculty  depend.'  This  method  is"  likewise  much 
easier  and  more  certain  than  the  two  tirstwhen  applied  to  the  soils. 
It  is  by  the  difference  in  (he  time  durinj'  which,  iliey  retain  their 
heat  that  great  masses  of  soil  are  chiefly  (lis ting cished  in  nature. 

The  two  last  columns  contain  the  relation  of  ihe  different  soils 
with  respect  to  electricity  and  galvanism.  When  the  dry  earths 
are  scraped  with  i\  knife,  and  the  scraping  allowed  to  fall  upon  the 
plate  of  an  electrometer,  they  ali,  even  humus,  exhibit  negative 
electricity.  When  perfectly  dried  they  are  non-conductors,  ex- 
cepting argillaceous  earths,  which  are  semi-conductors,  owing  to 
the  iron  and  the  humidity  of  which  they  are  never  totally  deprived. 

With  respect  to  galvanism  the  humus  is  distinguished  from  (he 
other  soils  in  a  remarkable  manner.  The  ordinary  soils  are  ail  on 
the  negative  side  of  the  galvanic  column ;  humus  alone  b  ou  the 
other  side.  I  employed  humus  dissolved  in  diiTtr'^nt  menstrua, 
namely,  water,  lime-water,  potash,  or  soda-water,  or  water  im- 
pregnated with  sulphate  of  lime.  In  all  these  cnsos  the  humus 
was  ptccipiiated  in  brown  flocks  round  the  positive  pule.  This 
often  took  place  in  a  few  minutes,  while  the  alkalies  and  earths 
were  collected  round  the  negative  pole.  I  conceive  it  ro  be  im- 
portant to  attend  to  these  galvanic  relations  of  the  eanbs,  before 
preceediog  to  their  chemical  decomposition,  as  for  example,  that 
of  hnmos  into  carbon  and  different  gases,  and  of  the  earths  "  *^ 
metals  and  oxygen.  Would  it  be  impossible  to  form  a  gah-; 
pile  by  alternate  arrangements  of  humus  and  the  other  ai; 
soils  ?  I  have  not  hitherto  been  able  to  procure  a  sufficient  quaiitii 
of  humus  to  try  the  experiment.  The  galvanic  phenomena  abok 
indicated  were  obtained  by  means  of  piles  of  45  pair  of  plates, 
each  an  inch  in  diameter. 

These  details  I  conceive  will  enable  you  to  judge  of  my  cxperi- 
tnents.     For  my  own  part  1  am  satisfied  that  the  chemical  analysis 
of  any  fertile  soil  whatever  would  not  be  sufficient  to  make  lu  . 
acquamted  with  it  in  all  its  relations,  and  to  assign  it  its  true  place., 
in  agriculture :  for  the  physical  properties  of  soils  composed  of  the, ; 
same  chemical  constituents  may  be  very  different,  according  to  tW  ., 
different  forms  and  modes  in  which  the  simple  earths  are  combinefl  '^. 
in  the  different  compound  soils,  from  which  important  phenomena 
result,  of  wliich  all  the  species  of  soils  Tumish  examples. 

Far  from  considering  my  researches  on  phenomena  so  iotercpting 
to  vegetation  and  agriculture  as  terminated,  I  have  resolveu  (as  fer 
at  least  as  depends  upon  myself)  to  continue  them,  without  neg- 
lecting any  thing  which  may  lead  to  more  general  and  certain 
results.  At  present  I  am  employed  in  further  experiments  on  the 
absorption  of  oxygen  by  the  earths;  on  the  different  degrees  of  heat 
whith  <hey  acquire  from  light ;  and  on  their  different  influence  in  a 
I 
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state  of  purity  on  the  growth  of  plants.  I  propose  to  cominunicat»T 
to  the  public  in  tbe  fifth  mimber  of  the  Ftuilies  Econotpiquos  of; 
Hofwyl,  the  subsequent  tietnils  of  all  tliesee^ptirimeois,  with  ihdih 
particular  relation  to  rural  ecooomj'.  ,  ■  ^ 
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f'i/idkilion  of  Mr.  Dalian's  Throry  of  the  /llsorplrim  nf  Gates  Bj[' 

IVaier,    agcdnsl    the    Conclusiims   of  SaaSilire.      Ey  Mr.  Johtt 

DaltoD. 

(To  Dr.  Thomson.) 
RESPECTFD  FRIEND,  ManchMtr,  Joii.aS,  18I«., 

In  the  ,  hmuh  for  November  1  find  a  paper  by  M.  de  Saussure  oa  , 
the  absorpiiou  of  the  gases  by  liqui<ls.  1  reaj  it  with  some  iitterest.n 
as  a  Buhject  which  engaged  my  attcDtion  pretty  fully  some  years  ago, . ; 
and  whiL'li  indeed  I  have  never  since  lost  sight  of.  It  gave  me 
great  sur[irise  that  the  conclusions  I  deduced  from  my  exjimoieiit*  . 
should  have  been  so  far  misunderstood  by  so.  acute  and  ublca  wrlteTi.. 
as  SausEure,  and  I  flattered  myself  that  liis  readers  i^ould  scaioely  i&%^ 
of  seeing  that  his  animadversions  on  what  he  calls  my  theory  of  the„. 
absorption  ofgasesarein  great  part  misapplied;  unless  it  be  assume!^, 
as  an  axiom,  that  if  from  equal  measures  unequal  measures  be  ^i 
taken  there  mil  remain  equal  measures.  But  when  1  6ad  you^ 
have  translated  the  Essay  without  discovering  the  misapplication^  ,, 
atid  two  mouths  afterwards  reviewed  the  same,  and  still  seemed  to  ,. 
remain  in  ignorance,  I  fear  that  my  deductions  must  have  been'  , 
staled  in  such  wayas  not  to  be  easily  understood,  at  least  by  the,,, 
generality  of  readers  who  may  be  said  to  run  and  read,  ^ 

When  water  deprived  of  all  air  is  ogiiated  along  with  a  given 
volume  of  any  gas  or  mixture  of  gases,  and  at  the  same  lime  sub-  ^ 
ject  to  a  given  pressure  as  that  of  the  atmospiiere,  after  a  feir>y 
minutes  an  equilibrium  takes  place,  or  the  water  having  imbibed  s  ,j, 
certain  quantity  ceases  to  imbibe  more  of  the  gas.  Now  my,;, 
byjiothesis  is,  that  certain  uniform  relations  exist  in  regard  to  the  . 
density  of  the  gases  whether  simple  or  mixed,  in  find  out  of  the  ,u 
waters,  after  the  process  (f  ah.iCT!>lion  has  ceased^  but  it  ^ayi  j 
nothing  at  all  as  to  the  relations  out  of  ihe  water,  prior  \lo  M^m 
absorption.  In  some  circumstances  the  cases  are  indeed  ir  effect' 
the  same,  and  no  distinction  is  of  course  necessary ;  as  for  instance,  .,i 
when  water  is  impregnated  with  atmospheric  air  in  communication  j^ 
with  an  unbounded  volume  of  the  air^  or  whfn  the  several  gasei  ,j 
iutnected  to  the  absorption  are  equally  ababrbal)le ;  but  in  instances  - 
sucn  as  Saussure  has  given,  where  the  volumes  of  gases  areliinitedjj, 
iind  unequally  absorbable,  the  two  cns^s , arc  a^j^i^ely  different 
t 
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tfiy  one  chuscs  to  make  them.  No  doubt  an  expert  analyst  might 
jiDoa  my  principles  find  formulas  fortlie  residuary  gases,  by  having 
Biven  the  total  volume  of  each  individual  gas  in  any  mixture,  and 
Vxe  rates  of  dieir  separate  absorptions  by  water ;  but  1  can  assure 
'  M/Saussure,  as  well  as  yourself,  that  it  is  to  me  no  very  easy 
I  shall  be  thankful  to  receive  them  from  either  of  your 
bauds;  whereas  the  other  problem,  to  find  forniulie  for  the  total 
vohimesof  the  gases,  from  the  residuary  gases  and  the  rates  of 
•  .SbsorpiioD  being  given,  is  very  easy ;  they  are  as  under : — 
'  Let  o,  h,  c,  &e.  be  the  residuary  volumes  of  the  difierent  gasa 
,  B,  C,  &c.  after  the  absorption;  iv,  the  volume  of  water; 
-,  &c.  the  rates  oi  portions  of  the  gases  A,  B,  C,  &c.  in  an 
ipnmixed  state  respectively  absorbed  by  water,  ascertained  by  pre- 
vious experiments.  Then  the  formulfe  representing  the  total  quau- 
.r^ities  of  the  respective  gases  in  and  out  of  the  water  together  -mS 
I  pe,  according  to  the  principles  which  I  maintain,  as  follows : — 


Original  volume  of  A  =  a  H 
Ditto,  B  =  b  -\ 

Ditto,  C  =  c  H 


fl  +  *  +  c,  4c, 
rJtad  the  total  volume  of  all  the  gases  in  and  out  will  be  a  +  i  + 


-  +  - 


-  +  &c. 


I 


J  These  formuliE  comprise  the  essentials  of  the  theory  as  first  an- 
riKuinced  by  Dr.  Henry  (see  Nich.  Jour.  v.  240,  1803),  and  I  will 
^  ijpdertake  to  prove  in  what  follows  that  Saussurein  all  his  numeroui 
nc^periments  has  not  given  one  result  that  militates  against  it  It  is 
^;*f«e  I  have  further  maintained  that  the  formula;  may  be  restricted 
^a  little;  that  is,  that  the  values  of  w,  n,  p,  &c,  are  limited  to  the 
r^Clibes  of  the  natural  series  1,  2,  3, 4,  &c. ;  and  in  conformity  with 
r-^^  limitation  have  su^ested  a  principle  of  equilibrium  which 
SKtly  obviously  arises  out  of  it ;  but  if  the  values  of  m,  n,  p,  &c. 
Ll^  certain  cases  are  not  those  I  have  stated,  then  it  follows  that  in 
Ufch  cases  the  equilibrium  can  be  adjusted  without  any  especial 
r^j^ard  being  had  to  the  distances  of  the  particles  of  air  withia  the 
Lfi^d  being  multiples  of  those  without. 

,  \x\  us  now  compare  the  results  of  the  above  formulie  wiih  all 
_iBe  of  Saossure  ascertained  by  experiment,   and  of  which  he 
^iserts  that  "  none  of  them  correspond  with  Daltoa's  theory. 

I.  M'lxlme  of  Carbonic  Acid  and  Hydrogen. —  According  to 
Swissuie,  water  takes  1*06  times  its  volume  of  carbonic  acid,  and 
■^■1%^  =  ^f  of  its  volume  of  hydrogen.  By  experiment,  he  ascer- 
tained that  in  a  certain  Instance  lOO  measures  of  water  being  im- 


y-y  ppeynatad  with  a  mixture  of  these  gases,  the  residues  were — car. 
Lh.  IlpQic  acid,  173;  hydrogen,  213-5;  query  the  total  volume  of  ' 
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twa  miKed  gases  before  the  absorption-?     Here  we  have  a  =  173^ 
h  =  213*5,  m  =±  -^9^  =  22,  and  tc'  =  100,    Hence    , 

Measures. 

The  ong.  vol.  of  carb,  acid  =  173  H j '§86^6*^  220*S 

and  that  of  hydrogen  =  213'S  +      -5^-      .|^  =  21G 


22  386-5 


Total  436-5 

The  actual  volume  of  the  mixture  by  experiment  was  434* 
Hence  in  this  instance  the  theoretic  result  exceeds  the  experimental 
one  only  by  2^. 

2.  Mixture  of  Carlonk  Acid  and  Oxygen. — Saussure  finds  water 
to  absorb  yf^  =»  iV  9^  ry  °f  oxygen.  100  measures  of  water 
saturated  with  a  mixture  of  carbonic  acid  and  oxygen  left  147*9 
carbonic  acid  and  190  oxygen.     Here  a  =  147*9^  h  =  190,  m  ss 

J—,  n  =  16,  and  w  ss  100.     Hence 

Measures. 

The  orjg.  vol.  of  carb.  acid  =5  147*9  H j .  r^r^  =  194'3 

and  that  of  oxygen  =  190     +      ^      .  ^^  =193-5 


Total  387-8 

The  actual  volume  of  the  inixture  by  experiment  was  390: 
bence  in  this  instance  the  theoretic  result  falls  short  of  the  expe- 
rimental one  only  by  2-2. 

3.  Mixture  of  Carbonic  Acid  and  Azotic  Goi.— Water  was  found 
to  take  yl-i-o  =  yV  o^  azotic  gas ;  and  100  measures  saturated  with 
a  mixture  of  carbonic  acid  and  azotic  gas,  left  134-9  carbonic  acid 

and  175*5  azote.    Here  a  =s  134-9,  b  ss  175*5,  m  3=  ^7;^  ,  n  w: 

24,  and  w  =  100.     Hence 

Measures, 
mt  •  1      r        u        -J         i«^  r.    .    100x1-06     134-9  „ 

The  orig,  vol.  of  cai^b.  acid  =  134-9  4- 
and  that  of  azotic  gas  =  175*5  + 


1 

100 
24 

•3i0-4  --  *^^^ 
•310-4  "^  *"  -^ 

Total  358-8 

The  actual  volume  of  the  mixture  by  experiment  was  357*6. 
Hence  in  this  instance  the  theoretic  result  exceeds  the  experimental 
one  only  by  1-2. 

4.  Mixture  of  Azote  and  Oxygen, — In  water  saturated  with 
jatmospheric  air  we  have  a  s  79,  0  =^  21,  7n  =  24,  n  s;  16,  and 
U/  =s  100.     Hence 

Vol,  VII.  N'  III.  P    " 
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MenoTCi. 
The  original  volume  of  azotic  gas  =  79  +  W  ■  T%  =  82'39 
Ditto  oxygen         -         -        -       =  21  +  ^  . -^  =  22-31 

104-60 

The  actual  volume  of  the  mixture  absorhed  by  experiment, 
according  to  Saussure,  was  about  five  per  cent. ;  it  appears  by 
theory  to  be  4-6 ;  hence  the  theoretic  result  Jails  short  of  the 
experimental  one  by  a  little. 

These  four  experiments  are  all  that  are  given  on  the  absorption 
of  mixed  gases ;  the  results  are  all  as  nearly  accordant  with  theory 
as  we  have  a  right  to  expect,  two  deviating  a  little  on  one  hand 
and  two  on  the  other.  It  appears  then  that  instead  of  "  none  of 
these  corresponding  with  the  theory,"  they  all  corroborate  it  in  as 
striking  a  manner  as  if  they  had  been  selected  out  of  a  large  num- 
ber expressly  for  the  purpose  of  supporting  the  theory. 

It  may  be  expected  from  tlie  above  remarks  that  I  consider  the 
results  of  the  above  four  experiraenis  as  nearly  approximating  to  the 
truth.  It  is  not  so.  The  absorption  of  atmospheric  air,  as  well  as 
oxygen  and  azote,  I  am  convinced,  is  not  much  more  than  half 
what  Saussure  states ;  but  his  enors  in  azote  and  oxygen  being 
nearly  proportional,  the  comparative  quantities  in  the  mixture  are 
not  much  affected. 

In  fact  Saussure  is  wrong  in  all  the  less  absorbable  gases ;  his 
method  with  them  is  radically  bad,  that  of  taking  much  air  and 
little  water,  and  endeavouring  to  find  the  air  absorbed  by  working 
the  whole  volume  of  air  previous  to  the  absorption  and  ihj  reduced 
volume.  It  may  be  specious  enough  upon  paper,  but  it  is  not 
practically  the  most  accurate  way  to  obtain  one  grain  of  any  article 
by  first  weighing  1000  grains,  and  then  weighing  999  grains  from 
that  mass.  I  apprehend  Saussure  ascertained  the  capacity  of  the 
flask  M  when  dry  within :  but  when  filled  with  air  for  the  experi- 
ment it  was  wet  within,  and  consequently  did  not  contain  so  much 
air  by  the  quantity  of  water  adhering  to  the  glass ;  this  circum- 
stance, trifling  as  it  may  seem,  is  nearly  sufficient  to  account  for 
the  differences  betwixt  his  results  and  mine. 

In  making  the  above  assertion  I  do  not  mean  to  maintain  that 
the  results  which  Dr.  Henry  and  I  obtained  are  free  from  inaccu- 
racies; I  believe  Saussure  in  one  or  more  instances  has  corrected 
us  in  regard  to  the  absorption  by  waters ;  as  for  other  liquids  it  is 
more  particularly  a  case  which  concerns  Saussure  and  myself,  on 
which  I  shall  remark  presently;  but  I  do  maintain,  that  the  results 
published  by  Dr.  Henry  and  me  are  incomparably  nearer  the  truth 
than  Saussure's,  pariicularly  with  the  less  absorbable  gases.  It 
appears  to  me  a  great  piiy  that  he  should  have  published  his  resulti 
without  subjecting  them  to  certain  checks  which  could  not  fail  tu  , 
present  themselves  to  liis  observation.  For  instance,  it  would  haW 
been  desirable  to  find  ih«  five   per  cent,   of  atmospheric  air  " 
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obUined  from  water  by  beat^  by  tbe  air-pump^  &c.  io  corroborate 
the  absorption.  The  best  and  readiest  method  of  all  is  to  expel 
the  atmospheric  air  by  hydrogen,  in  which  case  the  air  expelled 
and  the  hydrogen  absorbed  are  immediately  determined  by  well 
known  methods ;  but  to  those  who  do  not  understand  the  theorjr  of 
this  process  it  can  be  of  little  use.  The  quantity  of  oxygen  in 
water  is  accurately  ascertained  by  agitating  with  nitrous  gas,  as  i 
stated  in  the  paper  12  years  ago»  allowing  3*4  nitrous  for  1  oxygen, 
or  perhaps  more  correctly  3*6  for  1  •  The  point  of  saturation  is 
when  neither  of  the  gases  is  found  in  the  residue.  Anotlier  very 
easy  method  of  determining  the  oxygen  in  water  has  recently 
occurred  to  me,  and  in  about  a  dozen  trials  1  have  found  it  never 
deviate,  though  made  upon  very  different  quantities  of  water, 
namely  from  five  ounces  to  200;  it  has  one  advantage  too,  that  it 
requires  no  great  skill  either  to  execute  or  comprehend  it.  I 
will  relate  one  of  the  experiments. 

18  ounces  of  clear  rain-water  and  three  of  lime-water  were 
briskly  agitated  together  in  a  tall  cylindric  jar,  so  as  to  acquire  a 
full  charge  of  atmospheric  air;  after  standing  a  few  minutes 
13  grain  measures  of  a  solution  of  green  sulphate  of  iron  (1'157  =< 
3|  salt  =  1  oxide)  were  put  into  the  water  and  gently  agitated 
with  a  rod  for  five  minutes.  In  half  an  hour  a  pure  yellow  oxide 
had  subsided.  The  water  was  drawn  oif  by  a  syphon,  and  seven 
grains  more  of  the  sulphate  were  put  in  and  agitated  as  before ;  in 
a  quarter  of  an  hour  a  perfectly  green  oxide  had  subsided,  which 
preserved  its  colour  for  many  days  under  the  water.  Now  if  Saus- 
sure's  estimate  of  oxygen  in  water  be  admitted^  the  last  should 
have  been  a  perfect  yellow  oxide.  Allowing  ^  of  the  weight  of 
tbe  green  oxide  for  the  additional  oxygen,  we  find  about  80  grain 
measures  of  oxygen  gas  in  21  oz.  of  water,  or  10080  grains.  If 
the  water  had  been  charged  with  pure  oxygen  the  quantity  would 
have  been  400  grains,  or  nearly  four  per  cent,  instead  of  6*5^  and 
five  times  the  quantity  of  sulphate  would  have  been  requured^  as  I 
have  repeatedly  found.  No  oxygen  is  found  in  water  after  the 
green  oxide  begins  to  be  permanent. 

Though  the  quantity  of  oxygen  gas  absorbed  by  water  appears  to 
me  decisively  to  be  3*7  per  cent,  as  I  before  determined,  or  perhaps 
4  db,  when  recent  agitation  in  the  purest  gas  has  been  used,  yet  I 
do  not  find  the  same  degree  of  accuracy  in  my  former  results  in 
regard  to  azote;  I  have  repeated  some  of  my  experiments  and  find 
that  water  takes  2\  per  cent  of  azote  as  nearly  as  possible,  and  not 
1*56  as  I  formerly  stated,  nor  yet  4*1  as  Saussure  states.  Both 
Hepry  and  Saussure  are  wrong  I  believe  in  placing  azote  below 
hydrogen ;  this  last  is  the  least  absorbable ;  water  takes  very  nearly 
two  per  cent,  of  hydrogen.  Henry  says,  1  -6,  and  Saussure,  4*6 ; 
but  It  must  be  understood  that  both  of  these  chemists  profess  to 
give  the  observed  absorption  by  watec^f  ^""  boUing  only,  and 

not  absolutely  pure;  whereas  the  numr  e  given  alx)ve  are 

understood  of  absolutely  pure  water.  k)w  that  ^  part  of 


920  Vimlication  of  Dalton's  Tlieorij  of  [MahC^ 

the  air  still  remains  in  water  after  long  boiling  (wliicli  is  no  uncom- 
mon circumstance) ;  then  Henry's  numbers  would  be  1'9  for 
hydrogen,  and  Saussure's  5-5,  malting  an  enormous  disproportion 
in  their  errors. 

When  water  is  violently  agitated  with  any  kind  of  gas,  it  is  some 
time  before  the  surplus  gas  mechanically  dilfused  through  the  water 
in  small  bubbles  makes  its  escape :  af^er  all  there  is  probably  a  sur- 
charge ;  the  quantity  of  the  surcharge  I  have  endeavoured  to  inves- 
tigate; it  is  an  object  of  some  consequence  in  a  theoretic  point  of 
view.  The  following  may  be  of  some  use  lo  such  as  choose  to  take 
■  up  this  subject.  When  a  gallon  of  water  (or  alwut -J- of  a  cubic 
foot)  is  well  boiled,  and  then  poured  into  a  cylindric  jar,  soastobe 
about  eight  inches  deep,  and  suffered  to  remain  exposed  to  the 
atmosphere  without  agitation,  it  recov-..':  one  half  of  its  air  in  two 
days.  In  10  days  no  further  absorption  isiumarked;  but  by  violent 
agitation  it  will  take  -j-'^  or  -j-V  of  a  full  ciiarge.  It  should  be' 
known  that  water  requires  about  one  minute's  agitation  to  acquire  a 
full  charge  of  any  gas,  when  previously  as  free  as  possible  from  air, 
aup|»osing  the  water  to  be  about  20  times  the  volume  of  air;  but 
if  the  water  be  30  or  40  times  the  air,  it  may  require  two  or  three 
minutes'  agitation.     I  seldom  allow  less  than  five  minutes. 

It  is  not  very  obvious  to  me  why  Saussure  has  passed  over  an 
important  feature  of  the  theory  of  absorption  without  any  notice  I 
can  find.  1  mean  (he  effect  of  heat.  He  has  some  allusions  to  it 
in  the  paragraph  announcing  his  modes  of  freeing  liquids  from  air; 
but  they  are  evidently  accidental,  and  he  enters  upon  no  explana- 
tion. He  suggests  two  methods  of  expelling  air  (or  rather  suffer- 
ing it  to  escape)  from  liquids;  the  one  is,  by  removing  the  incum- 
bent air  from  their  surfaces  and  substituting  steam  of  equal  pressure 
(thatis,  boiling  the  liquids);  the  other  is,  by  removing  the  incum- 
bent air  and  substituting  steam  of  very  weak  pressure,  (that  is,  by 
the  air-pump.)  He  observes  that  in  the  last  case  "  the^jressure  of 
the  vapour  prevents  the  escape  of  the  air."  It  would  be  veiy 
reasonable  to  ask  why  the  pressure  in  the  former  case  does  not  mucli 
more  prevent  the  escape  of  the  air.  The  only  answer,  I  con- 
jecture, that  Saussure  and  you  could  give,  would  be  that  the  heat 
of  boiling  water  expels  the  air  with  so  much  force,  that  a  counltr- 
acting  pressure  equal  to  that  of  the  atmosphere  is  insignificant. 
The  truth  is  that  neither  the  heat  nor  the  vapour  has  directly  any 
infiuence  upon  the  expulsion  or  retention  of  the  air.  If  a  tube 
half  filled  with  water  and  half  with  air  be  hermetically  sealed,  it 
ma^  be  put  into  freezing  water,  or  boiling  water,  which  ever  wc 
please,  for  half  an  hour,  and  no  air  will  be  observed  to  pass  either 
into  or  out  of  the  water,  though  the  pressure  of  the  incumbent 
steam  varies  from  1  to  150,  and  the  temperature  from  32°  to  212". 
The  sama  tube  open  at  the  end  immersed  in  boiling  water  would  in 
lia1f  a  minute  be  quite  opakc  with  ascending  air  bubbles. 

M.  Saussure  and  you  have  represented  it  as  my  theory,  that 
"  all  liquids"  absorb  the  same  quantity  of  air  as  water  does.  (p.  339* 
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^  and  vol.  vii.  p.  23.)  My  words  are  *^  most  liquids  — *—  except." 
Those  expressions,  are,  I  believe,  not  generally  deemed  synonymous. 
My  experiments  were  much  more  numerous  on  water  than  on  other 
liquids,  and  what  I  had  more  particularly  in  view  was  to  show  that 
any  slight  modification  of  water  by  acids,  salts,  &c.,  such  as  might 
naturally  occur,  was  not  sensibly  distinguishable  from  pure  water  in 
regard  to  absorption.  On  concentrated  liquid  acids  and  saline 
solutions  I  had  not  made  many  experiments.  A  strong  solution  of 
common  salt  I  found  to  absorl)  only  one  third  of  the  volume  of  any 
gas  that  water  did,  and  this  was  the  reason  of  my  saying  ^^  most '  , 
instead  of  "  all  liquids except ;"  but  guarded  as  the  expres- 
sion was,  I  am  ready  to  allow  that  it  was  not  sufficiently  so.  Saus- 
sure's  copious  experiments  on  other  liquids  than  water  far  surpass 
mine  in  number  and  variety,  and  will  be  found  a  valuable  acqui« 
sition,  if  the  accuracy  of  the  less  absorbable  gases  be  equal  to  that 
of  the  more  absorbable  ones. 

If  the  influence  of  chemical  affinity  did  not  exist,  the  gases 
would  be  absorbed  by  all  liquids  in  the  same  order,  according  to 
Saussure;  and  finding  them  not  so,  he  concludes,  that  the  absorp- 
tions are  occasioned  by  affinities.  A  better  distinction  in  my  opi- 
nion would  be,  that  if  a  volume  of  any  gas  or  mixture  of  gases  is 
absorbed  by  water  in  proportion  to  the  pressure  of  the  incumbent 
gas,  and  the  same  volume  is  capable  of  being  expelled  again  un- 
clianged  by  the  usual  means  of  boiling,  the  air-pump,  or  agitatioa 
with  any  other  gas,  then  the  absorption  is  mechanical ;  but  if  k 
change  in  the  quantity  or  quality  of  the  gases  expelled  be  observed, 
it  must  be  ascribed  to  affinity :  thus  when  nitrous  gas  or  sulphu- 
reted  hydrogen  are  pressed  into  pure  water  freed  from  all  air,  we 
can  rarely  if  ever  recover  the  same  quantity  again,  the  respective 
gases  being  in  a  short  time  partially  decompc^ed.  If  it  be  said 
diat  solutions  of  ammonia,  muriatic  acid,  &c*  in  water,  must 
upon  these  grounds  be  considered  as  mechanical  combinations ;  I 
grant  they  are  combinations  of  a  mixed  nature,  partly  mechanical 

'  and  partly  chemical.  The  immense  condensation  of  volume  of 
those  gases  by  water  cannot  be  accounted  for  on  mechanical  prin- 
ciples alone ;  the  water  must  have  an  affinity  for  the  bases  of  these 
gases,  or  for  their  caloric,  or  both,  and  besides  the  quantity  is  not 
las  the  pressure.  But  when  no  condensation  of  gas  takes  place, 
and  the  quantity  is  accurately  as  the  pressure,  to  call  this  a  case  of 
affinity  seems  to  me  just  as  reasonable  as  to  ascribe  the  air  in  a  saiid- 
hill  to  the  chemical  affinity  of  sand  for  air,  and  to  argue  that  that 
affinity  varies  according  to  the  state  of  the  barometer. 
■  It  may  not  be  amiss  to  sum  up  these  remarks  under  a  few  beads, 
exhibiting  the  leading  principles  of  the  theory  of  absorption  which 
I  adopt,  in  order  that  they  may  be  more  clearly  understood.  The 
gases  are  of  course  chiefly  those  of  whiph^  water  does  not  take  more 
than  its  bulk.  /.. 

1  •  The  quantity  of  any  puve  gas,iil  t  absorbs  is  in  propor- 

tion to  t^e  pressure  or  density  Of  thi 
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This  was  Dr.  Henry's  discovery;  but  I  adopt  it  as  an  essential 
linciple  of  the  theory.     Saussure  also  coiifirois  it, 

2,  The  quantities  of  any  mixture  of  gases  which  water  absorbs 
are  also  in  proportion  to  the  pressure  or  densities  of  the  eeveral 
iocumbttnt  ^ses  aflfir  the  al/sorplion  has  ceased,  (but  not  in  pro- 
portion to  their  pressures  before  the  absorption,  unless  these  two 
ratios  happen  to  be  the  same);  and  are  ihe  same  as  if  the  gases 
were  almie,  allowing  for  the  diminished  density. — Thus,  water 
charged  with  atmospheric  air  of  unlimited  volume  contains  -^^  of 
a  full  chai'ge  of  oxygen,  and  -|^,^-  of  a  fvll  charge  of  azote  ;  but  tf 
water  he  charged  with  a  limited  volume  of  air,  as  -Jy,  then  it  will 
centain  leas  oxygen  and  more  azote  than  specified  above. 

This  was  a  discovery  of  mine;  it  is  confirmed  by  the  experiments 
of  Henry,  and  by  the  four  experiments  of  Saussure  above  explained, 
the  only  ones  of  his  that  apply  to  it. 

a.  Heat  and  cold,  or  change  of  temperature,  has  no  iDfluetiW| 
on  the  quantities  of  gas  absorbed  by  water. 

This  was  an  observation  of  mine ;  the  idea  was  at  first  suggested 
by  a  consideration  of  other  facts,  and  afterwards  confirmed  by  expe- 
riment. As  heat  increases  the  force  of  the  incumbent  air  in  pro- 
portion as  it  increases  that  of  the  air  in  the  water,  the  equilibrium 
IS  not  disturbed  The  reason  why  heat  seems  to  expel  air  from 
liquids  is  that  it  generates  steam,  which  removes  the  atmospheric 
air  from  the  surface.  The  air-pump,  or  hydrogen  gas,  will  re- 
move the  pressure  of  the  azote  and  oxygen  of  the  atmosphere,  and 
are  equally  efficacious  in  expelling  tlieair  from  water  without  heat. 

This  feature  of  ihe  titeory,  as  has  been  observed,  has  not  been 
noticed  by  Saussure. 

■  4.  The  quantities  of  Ihe  several  gases  absorbed  by  water  are 
*iT*  IT'  ttV'  ^'^■1  the  volume  of  water  being  unity. 
Tliis  observation  occurred  lo  me  during  the  investigation,  and 
attempted  to  show  that  these  proportions  necessarsly  resulted  from 
the  preceding  phenomena.  Though  many  of  Saussure's  results 
differ  ividely  from  the  above  proportions,  in  consequence  of  their 
being  erroneous  as  sliewn  above,  yet  it  must  be  allowed  that  some 
exceptions  occur  in  regard  to  this  law,  particularly  in  the  class 
which  should  be  ^  absorbable :  whether  the  approximations  are 
sccidental,  or  whether  they  are  founded  on  the  principle  of  equi- 
librium I  have  suggested,  may  be  a  fair  subject  for  future  discussion 
when  the  facts  are  ascertained  beyond  doubt. 

The  assertion  that  I  made,  tliat  "  most  fiquids  freed  from  visci- 
dity, such  as  acids,  alcohol,  liquid  sulphurets,  and  saline  solutions 
in  water,  absorb  the  same  quantity  of  gases  as  pure  water,  except 
they  have  an  affinity  for  the  gas,  such  as  the  sulphurets  for  oxygen, 
&c."  appears  to  me  to  be  too  general  and  comprehensive.  Saussure 
has  clearly  shown  that  oils,  acids,  alcohol,  and  saline  solutions 
differ  very  materially  from  waters  in  the  quantity  of  gases  absorbed ; 
fcat  ftf  an/ thing  that  appears  tl\ese  li<juids  all  agree  with  water  in 
I-  ^.^e  other  three  primary  laws. 
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I  mu'st  now  leave  it  to  lie  determined  whether  "  it  would  appear 
from  these  experiments  of  De  Sauisure,  that  Mr.  Dalton's  theory 
[of  the  absorption  of  gases  by  liquids]  is  erroneous  in  every  parti- 
cular."    1  remain  respectfully  yours, 

John  Dalton. 


Article   VI. 

Defence  of  the  Objections  to  Prevost's  Theori/  of  Radiant  Heat. 

By  John  Murray,  M.  D.  F.R.S.  E.,   LiecTurer  on  Chemistry  iii 

Ediaburgh, 

(To  Dr.  Thomson.) 
SIR,  EdliOargh,  Jan.  20,  I816i 

In  the  general  view  you  have  given  in  your  last  Number  of  the 
late  improvements  in  science,  you  mention  that  Mr.  Davenport  had 
written  a  very  complete  refutation  of  some  objections  that  had  been 
started  against  Mr.  Prevost's  theory  of  Hadlant  Heat.  This  refers, 
I  believe,  to  the  answer  given  hy  that  gentleman  to  some  objectiot» 
to  the  application  of  that  theory  to  radiant  cold.  One  of  thete 
objections  I  had  advanced,  and  1  now  take  the  liberty  of  making  s 
ffew  observations  on  Mr.  Davenport's  reply  to  it,  which  I  was  pre- 
vented by  circumstances  from  doing  at  the  time  it  was  published. 

When  a  tin  cannister  containing  a  freezing  mixture  is  placed 
opposite  to  a  reflecting  metallic  mirror,  in  the  focus  of  which  a 
thermometer  is  placed,  if  one  of  the  surfaces  of  the  cannister  be 
covered  with  a  coating  of  lamp-black,  it  is  known  that  the  depres- 
sion of  temperature  which  is  indicated  by  the  thermometer,  h 
much  greater  than  when  the  clear  metallic  surfece  is  opposed. 
This  appears  to  me  inconsistent  with  Prevost's  explanation  (tf 
radiant  cold.  That  explanation  assumes  that  the  effect  dcpeocb 
merely  on  the  interchange  of  rays  of  heat  between  the  thermomet^ 
and  the  cold  surface,  regulated  by  the  mirror,  the  thermometer 
being  at  a  higlier  temperature,  and  therefore  giving  off  more 
radiant  heat  than  it  receives  in  return  from  the  cold  body ;  so  that 
its  temperature  falls.  Now  it  seems  obvious  that  of  different  sufr 
-feces  giving  off  different  portions  of  caloric  by  radiation  at  th"^) 
same  temperature,  the  one  which  gives  heat  will  allow  of  tbfc 
greatest  depression  of  temperature  in  the  thermometer,  for  it  b 
the  one  which  will  make  the  least  return,  A  metallic  surface  ii 
that  whicli  ladiates  least,  it  therefore  should  cause  the  greatest 
degree  of  coh!  when  opposed  to  the  thermometer ;  hut  it  cause« 
the  least,  and  the  blackened  surface  which  dtscimi^es  the  largest 
quantity  of  caloric  by  radiation  is  the  one  which,  in  this  experi- 
ment, causes  tiie  greatest  depression  of  tcmpert  •  ther- 
Ibometer. 
■  Mr.  Davenport's  reply  (which  has  been  cotvAi  J 
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by  Ml*.  Prevost).  is  that  the  effect  depends  on  the  power  of  the 
dilFerent  surfaces  in  reflecting  radiant  heat.  Of  the  heat  radiated 
from  the  theroiometer  ^  portion  is  always  returned  by  reflection* 
A  blackened  surface,  it  is  remarked,  radiates  much,  but  it  reflecto 
little ;  while  it  intercepts  radiation  or  reflection  from  behind.  A 
nietallic  surface  radiates  less,  but  it  reflects  as  much  as  it  foils  to 
radiate;  hence  it  is  inferred,  that  by  reflecting  so  much  heat, 
though  it  radiates  so  fittle,  it  is  powerful  in  counteracting  the  fall 
of  the  thermometer. 

In  this  reasoning  it  appears  to  me  that  too  little  effect  is  ascribed 
to  radiation,  and  too  much  to  reflection.  The  comparative  powers 
of  different  surfaces  in  producing  the  phenomenon  of  radiant  heat 
^how  how  much  more  influence  is  due  to  the  radiating  than  to  the 
reflecting  power ;  the  blackened  surface  which  reflects  scarcely  any 
producing,  when  opposed  to  the  thermometer,  the  greatest  heating 
effect,  because  it  radiates  most ;  while  the  metallic  surfaiie, '  which 
returns  the  largest  quantity  by  reflection  to  the  thermometer,  still 
produces  the  least  heating  effect,  because  it  is  inferior  in  radiatii^ 
power.  In  the  experiment  with  radiant  cold,  the  same  difference 
of  effect  ought  to  take  place ;  the  blackened  surface,  though  re- 
flecting little,  still  by  its  superior  radiating  power  ought  to  produce 
the  greatest  heating  effect,  so  as  'to  counteract  the  fall  of  tem- 
perature in  the  thermometer;  and  the  metallic  surface,  thougli  it 
reflects  best,  yet  emitting  so  little  by  radiation,  ought  to  produoe 
the  least  heating  effect,  and  therefore  admit  of  the  greatest  de- 
pression of  temperature  in'  the  thermometer,  all  of  which  is  the 
reverse  of  the  fact.  It  seems  to  me,  therefore,  that  tlie  original 
argument  is  still  just,  and  that,  according  to  Prevost's  hypothesis, 
the  blackened  surface  ought  to  be  least  powerful  in  producing 
radiant  cold.  Or  if  even  the  circumstance  of  its  inferior  reflecting 
power  should  so  far  counterbalance  its  superior  radiating  power  as 
to  render  it  equal  to  the  other,  still  no  cause  can  be  assigned  for  its 
cooling  agency  being  so  greatly  superior.  "  A  blackened  surface," 
says  Mr.  Davenport,  ^^  radiates  much  it  is  true,  but  it  intercepts 
an  equal  volume  of  radiation  or  reflection  from  behind;  a  polished 
surface  radiates  less,  but  it  reflects  as  much  as  it  fails  to  radiate.^' 
Its  power,  therefore,  ought  to  be  the  same  as  that  of  a  surface 
reflecting  little ;  but  which  radiates  as  much  as  it  fails  to  refiect ; 
that  is,  the  power  of  the  two  surfaces  ought  to  be  the  same,  and 
there  is  no  cause  why  the  blackened  surface  should  be  so  far  superior 
to  the  other  in  producing  cold. 

I  am  Sir,  yours  respectfully, 

J.  Murray. 

P.  S.  I  take  the  liberty  of  pointing  out  a  slight  oversight  in  the 
statement  in  your  last  number  (pages  43  and  44)  with  regard  to  my 
paper  on  Mineral  Waters.  It  is  mentioned  that,  in  the  opinion  I 
jiad  advanced   of  muriate  of  lime  and  sulphate  of  soda  being 

? resent  together  in  a  mineral  water,  I  had  been  anticipated  by 
M^  who  had  stated  muriate  pf  lime  and  sulphate  of  magnesia  as 
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ingredients  of  sea-water ;  and  as  his  dissertation  was  published  in 
Schweigger's  Journal,  September,  1814,  the  anticipation,  it  19 
remarked,  is  at  least  that  of  a  year.  Though  the  volume  of  the 
Transactions  of  the  Royal  Society  df  Edinburgh,  in  which  my 
paper  appeared,  was  published  in  June,  1815,  yet  the  paper  was 
read  on  tlie  20th  of  November,  18X4;  and  the  analysis  itself  was 
executed  in  August  and  September,  so  that,  strictly  speaking,  there 
cannot  be  said  to  have  been  any  anticipation*.  Besides,  there  is  no 
novelty  in  the  mere  observation  that  muriate  of  lime,  and  sulphate 
of  magnesia,  or  sulphate  of  soda,  may  exist  together  in  a  mineral 
water,  for  this  has  often  been  advanced,  and  has  always  been 
^scribed  to  the  circumstance  to  which  it  is  referred  by  Pfaflf;  the 
state  of  great  dilution.  The  novelty  of  opinion  consists  in  the 
inferring  that  these  salts  are  the  ingredients  of  a  mineral  water, 
from  the  obtaining  by  its  analysis  muriate  of  soda,  or  of  magnesia, 
and  sulphate  of  lime,  and  of  course,  regarding  these  latter  not  as 
original  ingredients,  but  as  products  of  the  operation.  Of  this 
PfaS*  seems  to  have  had  no  idea,  and  could  not  indeed  have  had, 
as  the  account  which  he  gives  of  the  composition  of  sea-water  is 
incompatible. with  it.  He  states  sulphate  of  lime  as  an  ingredient, 
as  well  as  muriate  of  lime,  which  be  would  not  have  done,  had 
he  had  any  conception  of  the,  above  opinion.  His  statement  of 
the  composition  of  a  mineral  water,  which  you  give  in  the  same 
page,  is  equally  incompatible  with  it.  The  ingredients  of  that 
water,  according  to  the  view  1  have  given,  are  carbonate  of  soda 
and  muriate  of  litne,  and  not,  as  he  states  them,  carbonate  of  soda^ 
muriate  of  soda,  and  carbonate  of  lime. 
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On  Thursday  the  25th  of  January  a  paper  by  Sir  Humphry 
Davy  was  read,  containing  further  experiments  on  the  effect  of 
wire  sieves  to  prevent  the  combustion  of  gases  from  passing  through 
them.  A  sieve  formed  of  wire  ^^th  of  an  inch  in  diameter,  and 
containing  10  wires  in  the  inch,  prevented  the  combustion  from 
penetrating)  but  when  agitated  in  an  exploding  mixture  explosion 
took  place.  The  explosion  likewise  took  place  when  the  wire 
became  red-hot.  When  there  were  14  wires  in  the  inch  agitation 
did  not  occasion  an  explosion.  With  24  wires  to  the  inch,  the 
mixture  did  not  explode,  even  when  the  wire  became  red-hot.  The 
author  accounts  for  these  singular  pheno'**'***'*  in  this  manner.  A 
f^*bot  wire  of  a  considerable  size  is  j  produce  an  ex- 
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plosion  in  gases ;  hence,  when  the  wire  is  very  small,  «xplasiefa 
<loe3  not  lake  place,  even  whfn  the  wire  becomes  red-hot,  Thfe 
fas  will  not  explode  till  it  acquires  a  certain  tempeiature.  NoDr 
in  the  experiments  with  the  wire  sieves  this  temperature  only  takes 
place  at  the  top,  where  tlie  gas  is  so  much  dilated  with  azote  and 
carbonic  acid  gas,  that  it  is  incapable  of  exploding. 

At  the  same  meeting  a  paper  by  Dr.  Wilson  Philips  Was  partly 
read,  containing  experiments  on  the  nervous  influetice  in  secretiotr. 
In  two  former  papers  he  had  shown  that  the  circulation  of  thfe 
blood  and  ihe  action  of  the  muscles  were  independent  of  thfe 
nervous  influence,  and  that  this  influence  only  acted  on  thfe 
tnusctes  lilie  any  other  stimulus.  But  the  case  is  very  different  With 
the  secretions.  Whenever  the  nervous  influence  is  interrupted  tht 
secretion  is  at  an  etid.  Several  ralibits  had  the  eighth  pair  of  nfervefe 
divided,  and  in  all  of  them  the  parsley,  which  ibey  ate  after  the 
operations,  remained  in  the  stomaebs  quite  unaltered,  and  exactly 
resembled  parsley  chopped  small  with  a  knife.  The  stomach  n 
always  much  distended,  and  a  portion  of  the  food  was  contained 
the  cEso|)hagus,  This  was  owing  to  the  unsuccessful  attempts  Whil 
the  animal  made  to  vomit,  which  always  follow  the  divisioa  of  t' 
eighth  pair,  Tlie  animal  soon  shows  a  violent  dyspneea,  and  aeei 
to  die  at  last  of  suffocation. 

Since  the  experiments  of  Galvani  on  animals,  it  has  been  a  &- 
vourite  opinion  of  many  physiologists  that  tlie  nervous  influence  % 
the  same  with  galvanism.  To  put  this  to  the  test  of  experiment,  'ft',' 
portion  of  the  hair  of  a  rabbit  opposite  to  the  stomach  was  shaVedj' 
shilling  tied  on  it,  the  eighth  pair  was  divided,  and  the  extreiiiitM 
of  the  nerve  coated  with  tinfoil.  These  were  connected  with  a  gal^ 
vanic  battery  of  4?  pairs  of  plates  four  inches  square.  The  trough 
was  filled  with  a  liquid  composed  of  one  gart  muriatic  acid  and  seven 
parts  water.  Tliis  action  was  kept  up  for  2S  hours.  No  dyspneea 
took  place,  and  after  death  Ibc  food  in  the  stomach  was  found  as 
much  digested  as  in  the  stomach  of  a  healthy  rabbit  which  had  eaten 
food  at  the  same  time.  The  smelt  of  (he  parsley  was  destroyed, 
and  the  smell  existed  which  is  peculiar  to  the  stomach  of  a  rabbit 
during  digestion.  This  experiment  was  several  times  repeated  with 
the  same  result.  So  that  it  appears  that  tlie  galvanic  energy  is  ca- 
pable of  supplying  the  place  of  tlie  nervous  influence,  so  that  while 
under  it  the  stomach  digests  food  as  usual. 

Mr.  Wils»n  likewise  made  a  number  of  experiments  to  show  that 
heat  is  a  secretion  from  the  blood  produced  by  means  of  the  nervous 
energy.  Wlien  new  drawn  blood  is  subjected  to  the  action  of  the 
galvanic  battery,  it  continues  several  degrees  hotter  than  blood  not 
subjected  to  the  same  process. 

It  appears  to  me  that  Mr.  Wilson  has  gone  rather  farther  than  his 
experiments  will  warrant,  when  he  concludes  that  the  nervous  in- 
fluence and  galvanism  are  Ihe  same.  It  is  clear  that  the  section  of 
the  nerve  interrupts  the  nervous  influence.     M.r.  Wilson's  esperi- 
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mets  (supposing  them  correct)  show  us  that  galvanism  puis  an  end 
to  this  interruption.  But  it  may  do  this  merely  hy  serving  asacoi^ 
ductor  to  the  nervous  influence. 

On  Thursday,  the  I  st  of  February,  Dr.  Wilsnn  Philips'  paper  wA. 
continued :  he  considers  it  as  proved  by  his  experimeuts  that  tlu 
ganglia  communicate  to  the  nerves  proceeding  from  them  the  ger 
neral  influence  of  the  hrain  and  spinal  marrow.  Nerves  proceeding 
from  them  supply  all  the  involuntary  muscles.  But  if  this  be  the 
case,  it  will  be  asked,  hoiv  conies  the  digestive  power  of  the  stomach 
to  be  destroyed  by  cutting  the  eighth  pair  of  nerves,  seeing  that  th« 
Stomach  is  supplied  with  nerves  from  ganglia?  The  eighth  pair 
coming  from  the  largest  portion  of  the  nervous  matter  possesses  the 
greatest  influence ;  but  the  digestive  power  of  the  stomach  ik 
weakened  likewise  by  the  interruption  of  the  nerves  proceeding  froA 
ganglia.  This  he  proved  by  destroying  part  of  the  lower  portion  rf 
tlie  spinal  marrow  of  different  rabbit;.  In  every  case  the  digestive 
power  of  the  stomach  was  impaired  or  destroyed ;  the  urinary  blad^ 
oer  and  rectum  lost  the  power  of  discharging  their  contents,  and  ptv 
ralysis  of  the  lower  extremhies  ensued,  and  a  great  degree  dii 
cold  took  place.  The  heat  of  one  rabbit  before  death  sunk  as  loit 
as  75°.  Though  the  power  of  the  stomach  as  an  organ  of  digestitA- 
ts  destroyed  by  cutting  the  eiglith  pair  of  nerves,  still  its  musculat 
power  remains;  but  it  does  not  act  as  usual,  because  the  stimulus  of 
digested  food  is  wanting  ;  or  it  acts  so  as  to  throw  the  food  out  of  the 
Stomach  the  wrong  way,  in  consequence  of  the  unnatural  stimulus  of 
undigested  food. 

On  Thursday,  the  8th  of  February,  Dr.  Wilson  Philips'  paper  was 
concluded.  He  shewed  that  the  heat  of  animals  was  in  all  probabi- 
lity owing  to  the  nervous  energy.  He  finished  his  paper  with  a  ge- 
neral view  of  the  facts  which  he  had  established  in  the  three  papen 
which  he  had  iaid  before  the  Royal  Society.  The  muscular  energy 
depends  upon  the  particular  structure  of  the  muscles ;  the  nervoiB 
system  is  supported  by  the  sanguiferous ;  hut  the  sanguiferous  caa 
act  without  the  iniiuence  of  the  nervous  system.  Secretion  and  ani^ 
mal  heat  are  entirely  dependent  upon  the  nervous  system.  HencC 
the  muscles  cannot  for  any  length  of  time  continue  to  esert  their 
energy  if  the  nervous  influence  be  cut  off.  The  nervous  influence 
appears  the  same  with  the  galvanic  energy. 

At  the  same  meeting  a  paper  by  Dr.  Brewster,  on  the  strucluiA 
of  the  crystals  of  fluor  spar  and  common  salt  was  read.  Haiiy  had 
observed  that  all  minerals  whose  primitive  forms  were  symmelrica),  ai 
ID  the  cube  and  tetrahedron,  refract  singly  j  these  figures  belong  tA 
fluate  of  lime,  common  salt,  alum,  &c.  Biot  first  attempted  to  girft 
8  reason  for  this  curious  circumstance.  He  observed  that  doubljr 
refracting  crystals  act  upon  light  two  ways ;  some  draw  it  nearer  tht 
axis,  while  others  repel  it  to  a  greater  distance  :  the  first  exert  an 
traction ;  the  second  kind  a  repulsive  force.  The  crystal  of  fl; 
spar,  &c,  according  to  Biot,  are  intermediate  belvjeetix^ie  aOaet^s 

'  therefore  neitheT  attract  nor  iepe\,    'Di.'fite'W'&w.i  Vmm 
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crystals  of  fliior  spar  and  common  salt,  in  certain  cases,  depolarfse 
light,  in  others  not.  Wlienever  any  deviation  from  tlic  exact  figure 
of  the  crystal  takes  place,  they  acquiie  the  power  of  tlepolarizing'; 
and  this  deviation  may  be  either  towards  llie  sidt  oFattrattionorre- 
puhioti. 

On  Thursday,  the  IStli  of  Fehruary,  a  paper  by  Mr.  Tod,  surgeon 
in  the  navy,  was  read,  containing  some^ experiments  and  observations 
on  the  torpedo  eiectricus.  While  the  ship  Lion,  in  wiiich  Mr.  Tod 
was,  lay  at  the  Cape  of  Good  Hqje,  a  considerable  number  of  this 
fish  was  caught  by  the  sehie,  but  none  by  the  line,  though  they  fished 
with  every  kind  of  bait  in  the  very  place  where  the  fish  was  caught 
by  the  seine.  When  caught  it  was  put  into  a  tub  of  water,  where  it 
lived  usually  three,  and  in  one  case,  five  days.  Mr.  Tod  in  the  paper 
gives  a  description  of  the  fish,  and  mentions  its  general  size,  which 
is  known  to  be  small.  The  .fish  discharged  the  electric  energy  at 
pleasure,  and  it  ceased  with  the  life  of  the  animal.  When  caught 
it  attempted  in  the  first  place  to  make  lis  escape  by  muscular  exer- 
tion, uud  did  not  exert  its  electric  energy  till  it  found  the  first  at- 
tempt unsuccessful.  A  motion  of  the  eye  of  the  fish  was  generally 
perceptible  when  it  exerted  this  energy,  so  that  Mr.  Tod  could  ge- 
nerally tell  when  the  shock  was  given  to  another  person  who  held 
the  animal  in  his  hand;  the  shock  never  reached  farther  than  the 
shoulder,  and  often  not  farther  than  the  elbow. 

At  the  same  meeting,  two  papers  by  the  Rev.  Abram  Robertson, 
D.D.  F.R.S.  were  announced :  the  first  giving  a  method  of  calcu- 
lating the  excentric  from  the  mean  anomaly  of  a  planet ;  the  second 
containing  a  demonstration  of  Dr,  Maskelyne's  method  of  finding 
the  longitude  and  latitude  of  a  celestial  object  from  its  right  ascen- 
sion, and  vice  versa  ;  and  pointing  out  two  mistakes  to  which  Dr. 
Maskelyne's  method  is  liable. 

On  Thursday,  the  22d  of  February,  a  paper  by  Sir  Everard  Home 
was  read,  giving  an  account  of  the  mechanism  of  the  feet  of  an  East 
Indian  species  of  lizzard,  which  is  capable,  like  the  common  fly,  of 
walking  up  and  down  the  perpendicular  face  of  smooth  walls  without 
falling.  This  mechanism  consists  in  a  particular  muscular  con- 
trivance, by  which  a  quantity  of  air  contained  between  the  wall  and 
tlie  foot  of  tlie  animal,  enclosed  within  a  kind  of  cartilaginous  ring, 
is  rarefied  so  much  as  to  enable  the  foot  of  the  animal  to  adhere  with 
sufficient  force  to  support  the  whole  weight  of  the  body.  This  rari- 
faction  Is  continued  without  any  muscular  exertion  after  it  has  once 
taken  place.  There  can  be  little  doubt  that  the  foot  of  the  fly  is 
constructed  in  the  same  way,  though  its  size  is  so  small  that  nothing 
can  be  determined  by  inspecting  it  with  the  naked  eye.  When  high 
magnifying  powers  are  employed,  the  observer  is  so  liable  to  be  de- 
ceived by  appearances  that  nothing  very  precise  can  be  determinad 
on  the  subject. 
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braary,  a  paper  was  read  by  Robert  Brown,  Bsq.  Librarian  to  tbe 
society,  containing  general  observations  on  the  tribe  of  plants  called 
Ciompositae.  This  ^per  contained  many  curious  remarks  upon  the 
structure  of  the  flowers  of  this  difficult  tribe  of  plants,  marked  by 
the  precision  and  sagacity  Which  characterize  all  the  papers  of  thb 
acute  observer ;  but  of  so  rqiscellaneous  a  nature  that  it  is  scarcely 
possible  to  give  any  abstract  of  it  without  transgressing  our  usual 
limits* 


ROTAL   INSTITUTE  OF   FRANCS. 

Aixmmt  of  the  Labours  of  the  Class  of  Mathematical  and  Physical 
Sciences  of  the  Royal  Institute  of  France  during  the  Year  1815. 

Physical  Department. — By  M.  le  Chevaliei-  Cuvier^  Perpetual 

Secretary, 

Another  year  of  devastation  and  terror !  The  bloody  discord  of  our 
new  country^  the  existence  of  this  fine  kingdom  brought  into  doubt, 
the  repose  and  the  fortune  of  the  most  peaceable  citizens  for  some 
time  without  protection  or  security;  innumerable  armies  inundating 
our  provinces,  taking  possession  of  our  towns,  seizing  by  violence 
in  the  midst  of  a  conquered  capital  those  treasures  of  the  arts  for- 
merly collected  in  a  ma.nner  equally  violent.  Such,  to  the  most 
innocent,  have  been  the  consequences  of  a  too  culpable  attempt. 
But  the  sciences  bring  with  them  a  state  of  consolation  and  tmn* 
quillity.  At  present  all  natio^ns  respect  them.  In  the  midst  of  the 
tumult  of  arms,  our  Archimedes  have  nothing  to  fear  from  en-* 
lightened  soldiers,  to  whom  their  names  and  their  labours  are 
known,  and  who  rejoice  to  become  for  a  short  time  their  disciples. 
It  is  perhaps  even  in  the  most  terrible  moments  that,,  taking  refuge 
La  profound  meditation,  emancipating  themselves  by  the  exaltation 
of  their  minds  from  the  horrors  that  surround  them,  they  have  made 
some  of  the  most  fortunate  combinations,  and.  some  of  the  mosit 
fruitful  discoveries.  We  shall  find,  at  least,  that  the  list  of  the 
labours  of  this  year  is  not  inferior  to  that  of  the  most  peaceable 
.  time. 

Chemistry. 

We  have  been  speaking  for  two  years  of  tliose  acids  without 
oxygen,  or,  as  they  are  now  called,  hydracids,  which  have  made  so 
considerable  a  breach  in  the  imposing  chemical  edifice  of  Lavoisier. 
-The  labours  of  Gay-Lussac  have  shown  this  year  that  there  is  one 
more  to  add  to  this  class — the  acid  caWed  prussic  by  M.  de  Morveau, 
because  it  enters  into  the  composition  of  Prussian  blue ;  and  its 
radical  not  being  then  known,  it  was  not  possible  to  give  it  a  name 
irom  that  substance. 

The  experiments  of  Margraaf,  Bergman,  and  Scheele,  demon- 
strated that  in  Prussian  blue  the  iron  was  united  to  a  substance 
'  which  acted  the  part  of  an  acid.  BerthoUet  had  long  suspected 
that  D^  oxygen  entered  into  its  compositiop  ely  carbon^ 
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azote,  anil  hydrogen.     The  truth  of  this  suspicion  has  been  ascei 
tained  by  Gay-Lussac. 

On  decomposing,  with  the  piecautloDs  which  he  indicates,  >!  , 
prussiate  of  mercury  by  muriatic  acid,  he  obtained  pure  prusslo  ^ 
acid  ;  and  we  have  aheady  in  one  of  our  preceding  reports  spoken 
of  the  singular  properties  which  he  ascertained  it  to  possess  in  that 
state,  particularly  its  great  volatility.  Burning  this  vapour  by  meana 
of  osygen  and  the  electric  spark,  he  obiained  determinate  quantitiet 
of  water,  carbonic  acid,  and  azote.  He  abstracts  the  oxygen  con- 
sumed in  the  formation  of  the  first  two  bodies,  and  obtains  this 
conclusion,  that  one  volume  of  the  vapour  of  prussic  acid  results 
from  the  combioation  and  concentration  of  one  volume  of  the 
vapour  of  carbon,  half  a  volume  of  azote,  and  half  a  volume  of 
hydrogen  j  or  expressing  these  volumes  in  weight,  according  to  the 
density  of  the  vapours,  100  parts  of  the  acid  contain,  i|4^H 

Carbon 44-39  ^H 

Azote   5171    .^^jJ^H 

n^^  Hydrogen 3*90  ^^^^H 

This  prussic  acid  contains  more  azote  and  less  hydrt^a  titaii  " 
other  animal  substances,  from  which  it  is  particularly  distinguished 
by  the  absence  of  oxygen. 

This  is  the  tirst  known  hydracide  with  a  decomposable  base. 
Gay-Lussac  has  likewise  succeeded  in  obtaining  this  radicle  in  a 
separate  state.  The  accidental  name  pntssic  not  being  proper,  be 
lias  given  it  the  name  of  cyanogen  (chat  is,  producing  blue).  Hence- 
forth prussic  acid  roust  be  called  hydro-cyanic  acid ;  its  saline  com- 
pounds, hijdro-cyaiiates ;  and  the  compounds  of  its  radicle,  cya- 
nurets. 

We  wish  it  were  in  our  power  to  give  an  account  of  the  nume- 
rous  and  delicate  experiments  by  which  Gay-Ijussac  has  reduced 
under  the  one  or  the  other  of  these  classes  the  diSetent  products  of 
the  action  of  prussic  acid  upon  bodies,  and  the  properties  which  he 
has  recognised  in  them.  Let  it  suffice  to  say  that  Prussian  blue 
rather  appears  to  him  a  cyanuret  of  iron  containing  water  than  a 
hydro-cyatiale,  or  to  use  the  old  name,  a  prussiate. 

Cyanogen  itself  possesses  peculiar  properties.  It  is  a  permanently 
elastic  fluid,  of  the  specific  gravity  l"80(i4,  having  a  peculiar  and 
strong  odour,  giving  a  sharp  taste  to  water,  and  burning  with  a 
purple  flame.  Water  absorbs  four  times  its  volume  of  ii,  and 
alcohol  23  times  its  volume.  Its  direct  analysis  gave  the  same 
results  as  that  of  hydrocyanic  acid,  namely  one  volmne  of  vapour 
of  carbon,  and  half  a  volume  of  azote. 

Gay-Lussac  has  likewise  presented  to  the  Class,  memoirs  on  the 
cold  produced  by  evaporation,  and  on  evaporation  in  air  of  different 
degrees  of  temperature  and  density,  in  which  he  expresses  by  a 
formula  the  result  of  his  expeiimeots.    He,  has,  likewise,  given  « 

-K'»air«g>itr~~" ~ 
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memoir  on  hjgrometiy,  tx)ntainii]g  the  Immediate  consequences  oia 
these   experiments;  but  these  works   not  having,  in   his  opinioo^. 
acquired  that  precision  and  order  which  be  is  accustomed  to  give  to 
all  that  he  publishes,  the  author  has  thought  proper  to  defer  tha  j 
printing  of  them. 

M.  Dulong,  Professor  at  Allort,  has  presented  some  experiment* 
on  oxalic  acid,  which,  though  iiot  constituting  a  complete  worl^ 
open  interesting  views  for  tho  science.  When  this  acid  is  satuiated 
with  harytes,  slrontian,  or  lime,  we  obtain  always  salts,  which 
represent  the  acid  employed  even  when  they  have  been  esposed  to 
a  heat  higher  than  that  of  boiling  water.  But  with  o\ide  of  lead, 
or  of  zinc,  we  always  lose  20  per  cent,  of  the  acid  by  drying. 
When  these  metallic  salts  are  afterwards  strongly  heated,  no  water 
makes  its  appearance ;  hut  wc  obtain  carbonic  acid  and  carbonic 
oxide,  and  there  remains  behind  the  oxides  of  the  metals  employed, 
of  which  that  of  lead  possesses  particular  properties.  The  oxalates 
of  copper,  silver,  and  mercury,  on  the  contrary,  always  give  out 
water  when  decompof^ed,  how  dry  soever  they  are  previously  made. 
Cwbonic  acid  Is  likewise  given  out,  and  the  base  remains  in  the 
metallic  state.  The  oxalate  of  silver  detonates,  and  we  know 
already  that  it  detonates  when  struck,  as  well  as  the  oxalates  of 
mercury. 

As  to  the  oxalates  of  barytes,  slrontian,  and  lime,  they  give, 
when  decomposed  by  heat,  empyrcumatic  oil,  water,  carbonic 
oxide,  carbureted  hydrogen,  carbonic  acid,  and  there  remains  a 
mixture  of  subcarbonate  and  charcoal. 

These  phenomena  may  be  explained  two  ways.  Oxalic  acid  i*. 
either  composed  entirely  of  carbon  and  oxygen,  in  proportions  '^* 
intermediate  between  those  of  carbonic  acid  and  carbonic  oxide|  " 
but  it  contains  water,  which  certain  oxalates,  as  those  of  lead  and 
zinc,  lose  when  dried;  while  others  retain  it.  Or  it  is  a  compound 
of  carbonic  acid  and  hydrogen.  This  last  constituent,  with  the 
oxygen  of  the  o\ide,  will  form  water,  which  these  first  oxalates 
likewise  allow  to  escape,  and  nothing  remains  but  carbonic  acid  and 
tlie  metal,  a  combination  quite  new  in  chemistry:  for  it  is  re- 
garded as  a  general  principle,  that  metals  are  capable  of  uniting 
with  acids  only  after  being  osydised.  M.  Dulong,  who  is  inclined 
to  this  last  explanation,  conceives  of  course,  that  the  dried  oxalates 
of  lesid  and  zinc  are  not  real  osalates,  and  he  proposes  to  give  to 
them,  as  well  as  to  similar  compounds  that  may  be  discovered,  the 
name  of  carionides.  The  oxalates  which  do  not  give  water  by 
drying,  contaiti  the  oxalic  acid  entire  ;  and  as  from  its  compositioti 
it  will  be  named  hereafter  hydTo-i:arbonic,  the  salts  will  take  the 
the  name  of  lu/dra-carbonates. 

M.  Dulong  IS  led  by  analogy  to  very  general  conclusions,  by 
which  he  reduces  under  the  same  laws,  not  only  ihe  ordinary  acids, 
but  likewise  the  hydracids.  But  we  shall  give  a  more  detailed 
account  uf  his  opinions,  when  he  sends  up  the  memoir  in  which  hi 
intends  to  consign  them. 
~  'The  chemical  action  of  solar  light  on  bodies  is  worthy  of  alfc 
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ilttentlon  of  philosophers,  from  its  influence  on  most  of  the  pheno- 
mena uf  living  nature,  yet  it  has  hithenu  been  but  little  examined. 
JA-  Vc^cl  lias  just  itdded  some  experiments  to  those  which  we  for- 
twerly  possessed.  Ammonia  and  phosphorus,  which  do  not  act  on 
«ach  other  in  tlie  dark,  when  exposed  to  the  solar  light  disengage 
.yhosphoreced  hydrogen  gas,  and  deposit  a  black  powder  composed  ot' 
'■phosphonis  and  ammonia  intimately  united.  Nearly  the  same  thing 
inkes  place  with  phosphorus  and  potash.  The  action  of  the  dif- 
ierent  rays  is  not  always  similar;  the  red  rays  produce  no  effect  oti 
ithe  solution  of  corrosive  sublimate  in  ether,  while  the  blue  and 
oomplete  light  produce  a  mutual  decomposition.  The  metallic  per- 
piuriates  are  brought  in  the  same  way  to  the  state  of  protomuriutes. 
We  have  said  a  few  words  in  our  two  last  reports  on  the  researches 
of  M.  Chevreul,  assistant  naturalist  to  the  Museum  of  Natural  His- 

•  (ory,  concerning  soap  and  saponification.  This  skilful  experimenter 
iias  asL-ertained  that  the  action  of  potash  un  tallow  produces  nev 
iBQodes  of  combinatioo,  from  which  result  substances  which  did  doc 
fxist  before  perfectly  formed,  and  two  of  which,  margarine  and  a 

I    iMiecies  of  fluid  oil,  acquire  all  the  properties  of  acids.     The  author, 

I  ^rsuing  his  cxperimenis,  has  ascertained  that  the  same  efTecta  are 
ycoduced  by  soda,  the  alkaline  earths,  and  different  metallic  oxides, 
aad  that  the  resulting  substances  are  In  the  same  proportion,  what- 
ever agent  we  have  employed.  Magnesia  and  alumina  on  the  con- 
-trary  merely  contract  a  certain  union  with  tallow,  witiiout  sepa- 
rating its  elements  into  two  distinct  bodies.  The  quantity  of  alkali 
necessary  to  convert  a  given  portion  of  tallow  into  soap  is  exactly 
that  which  saturates  the  margarine  and  oil  which  the  tallow  pro- 
duces. Our  laborious  chemist  has  terminated  his  memohs  on  this 
»'  luhject,  by  giving  the  capacity  of  saturation  of  margarine  and  fluid 
■  itikllow,  and  by  describing  the  properties  of  several  new  soapy  com- 
Wnations  which  be  produced  by  double  decompositions,  by  mixing 
a  hot  solution  of  soap,  of  fluid  tallow,  and  potash,  with  difierent 
earthy  and  metallic  salts.  Thus  he  has  rendered  the  soaps,  tlie 
itudy  of  which  has  been  hitherto  iieglccted,  almost  as  well  known 
8S  the  salts  with  which  chemists  have  been  the  most  occupied. 

»The  late  M.  Fourcroy  made  known,  under  the  oaweot  aiiipoeire, 
W  substance  separated  by  means  of  acids  from  the  fatty  matter  into 
\which  animal  bodies  buried  in  the  earth  are  converted.  And  he 
considered  it  as  identical  with  the  crystalline  matter  in  human  biliary 
.*^culi,  and  with  the  ^rmaceti  found  abundantly  in  certain  cavities 
*^the  head  of  the  cachalot. 
t-„  M.  Chevreul,  led  by  his  experiments  to  examine  these  sub- 
stances, has  found  that  the  crystalline  matter  of  biliary  calculi 
dues  not  form  soap,  while  spermaceti  furnishes  It  as  easily  as  tallow; 
but  producing  a  somewhat  different  alteration  in  other  proporliuus 
and  with  particular  pmperties.  The  fatty  matter  of  dead  bodies  is 
much  more  compound  than  Fourcroy  had  supposed,  containing  dif- 
ferent fatty  bodies  combined  whh  ammonia,  potash,  and  lime.  U 
is  a  fatty  itiatter  that  has  already  experienced  the  action  of  alkalies. 
Every  penoD  loust  have  otpseivcd  a  rcsiaous  excretion  of  a  J^rm 
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lowish-oraiige  colour,  which  exudes  irom  cracks  in  the  bark  of 
beech  faggots  exposed  to  moisture.  It  has  the  shape  of  ribbons^ 
twisted  like  vermicelli.  M.  Bidault  de  Villiers  has  made  some 
chemical  experiments  on  this  matter.  One  portion  of  it  dissolves 
in  water,  another  in  alcohol,  and  the  residue  possesses  some  of  the 
properties  of  gluten.  Nitric  acid  converts  it  into  oxalic  acid,  into 
a  yellow  bitter  principle,  which  is  very  abundant,  and  into  a  fatty 
matter;  but  produces^  no  saclactic  acid.  When  heated  it  gives 
abundance  of  carbonate  of  ammonia,  and  a  fetid  oil ;  so  that  the 
Commissioners  of  the  Class  were  led  to  consider  it  as  approaching 
very  closely  to  an  animal  substance.  It  would  be  interesting  to 
inquire  into  the  cause  of  its  production. 

One  of  the  periods  in  which  chemistry  has  shown  itself  most 
brilliant  and  most  useful,  was  certainly  that  in  which  France,  sepa- 
rated for  20  years  from  countries  whose  productions  had  been  con* 
sidered  for  so  long^a  period  as  real  necessaries,  was  obliged  to 
supply  them  by  the  products  of  its  own  soil.  The  known  arts 
have  been^  perfected  and  new  ones  created.  We  have  seen  in 
snccession  soda  extracted  from  common  salt ;  alum  and  copperas 
formed  by  uniting  their  ingredients ;  colours  considered  as  fugitive 
rendered  permanent;  indigo  from  woad  supplying  that  from  the 
indigofera ;  madder  supplying  the  place  of  cochineal ;  and  sugar 
from  beet  employed  as  a  substitute  for  that  from  the  sugar  cane. 

This  last  article,  the  most  important  of  all,  is  far  from  having 
lost  its  interest  even  at  present.  Many  of  the  manufactories,  in- 
deed, have  fallen  ;  but  those  which  were  properly  conducted  still 
iitbsist  and  prosper ;  and  according  to  M.  le  Comte  Chaptal,  their 
product  will  always  be  able  to  rival  the  sugar  of  the  colonies.  This 
skilful  chemist  gives  an  unanswerable  proof  of  his  assertion  by  con- 
tinuing to  manufacture  with  profit.  It  is  true  that  in  all  the  details 
of' the  culture,  harvest,  and  preparation,  and  likewise  in  the  em- 
ployment of  the  different  waste  matters,  he  has  applied  all  the 
lights  of  science  and  experience,  so  as  never  to  throw  away  what 
Can  be  of  any  service,  and  to  apply  to  other  uses  what  he  is  obliged 
to  reject*  He  has  described  his  processes  in  a  manner  sufficiently 
clear  to  be  understood  by  all  the  manufacturers,  and  we  have  reason 
to  hope- that  his  work  will  assist  in  preserving  to  France  a  precious 
manufacture,  which  a  thousand  events  may  again  render  necessary 
to  the  country.  , 

The  third  volume  of  the  Elementary  Cl^emistry  of  Thenard  has 
been  published.  This  skilful  Professor  describes  in  it  with  great 
-minuteness,  and  according  to  the  most  recent  discoveries,  for  many 
ef  which  the  science  is  indebted  to  himself,  the  immediate  prin- 
dples  of  organized  bodies,  the  different  products  of  their  decompo- 
sitions, and  their  uses  in  the  arts.  The  fourth,  wiiicb  is  in  the 
pre»,  will  terminate  the  work. 

V0X.VIL  N°m. 
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^H  SCIENTIFIC    lNT£Ll.IGKNCEj    ANI>    NOTICKS    OF   SfJSJECTS 

^H  CnNNECTBO  WITH  SCIKNCE. 


I.  Lecturer. 
Mr.  Clarke  will  commence  his  next  Course  of  Lectures  oo 
Mtdwifery,  and  the  Diseases  of  Women  and  Children,  on  Mod- 
isj,  March  18,  The  lectures  are  read  every  morning,  from 
quarter  past  ten  to  a  quiirter  past  eleven,  for  the  convenience 
students  attending  the  hospitals,  at  No.  10,  Saville-row. 

U.  On  taking  Specific  Gravitiet,  and  on  ike  Cause  of  (he  Rtip\ 
of  Leadttn  Pipes  from  Frost  :  in  an  Extract  of  ti  Letier  fr, 
Br.  Redman  Coxe,  Professor  of  Chemistry,  Philadelp/iia. 
It  occurs  to  me,  before  1  close  my  letter,  to  mention  what  I 
consider  as  a  source  of  error  in  determining  the  specific  gpavitieB  of 
bodies ;  this  is  the  employment  of  water  as  a  stant^rd  at  any  otiiet 
temperature  than  that  at  which  this  fluid  is  of  a  mean  density,  viz. 
at  about  40°.  If  bmh  above  and  below  that  point  this  fluid  e>:pai>di 
both  by  an  increasing  and  dimini^ed  temperature,  owght  we  not  to 
fix  upon  that  degree  invariably  for  the  purpose  ?  for  as  we  judge  by 
comparative  bulks  of  matter,  a  little  rariation  may  induce  consider- 
able differenca  of  resuh.  Another  circumstance  ariung  from  riife 
anomaly  in  water  expanding  by  cold  below  40°  is,  th»t  this  is  tbe 
chief  canse  of  leaden  pipes  bursting,  ami  not  from  the  mere  Audtien 
expansion  in  its  conversion  into  ice.  My  reason  for  believing  this 
to  be  the  case  is,  that  we  never  see  the  leaden  tube  burst  throughout 
the  whole  length,  as  should  be  the  case  if  tiie  solidification  of  the 
water  was  the  cause ;  for  as  this  is  unifcrm  througliout,  bo  ought 
the  effect  to  be ;  but  it  is  chiefly  in  a  small  pmnt,  arising,  as  may 
he  seen,  from  the  gradual  diminution  of  thickness  in  that  part  of 
the  pipe,  until  becoming  as  thin  as  paper,  it  can  no  longer  sustain 
the  pressare  of  the  fluid,  and  therefore  yreWs.  H«nce  only  a  few 
small  openings  are  perceptible,  not  bigger  tlran  pins'  heads,  whick 
t^es  off  the  pressure  by  giving  vent  to  the  water.  If  this  is  the 
case,  how  cjin  it  be  guarded  against,  excepting  by  increasing  the 
thicfkiKss  of  the  tul>e  f  Now  as  the  water  goes  itrto  the  pipe  in  n 
fluid  stale,  it  can  scarcely  become  coIiIct  beluw  the  earth,  removed 
us  it  is  from  the  influence  of  the  frost.  This  is  a  circunislairce 
worthy  of  considemtion  in  large  cities  where  leaden  jMpes  are  c»- 
pkryed  for  the  distribution  of  water.  Did  you  ever  bear  of  rats 
'jawing  the  leaden  pipes  to  get  to  the  water  within  ?  I  have  a 
large  specimen  of  this  kind. 

Ill,  C%/e. 
Dr.  Marcet  has  publislied  a  set  of  coniparatipc  experiments 

(he  cli>le  from  vegetable  and  animal  Dood,  in  tlie  sixth  volume 
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the  Medico-Chirurgical  Transactions.  The  chyle  was  collected 
from  the  thoracic  duct  of  dogs  withia  three  hours  after  they  had 
been  fed.    The  following  were  the  results  obtained : — 

1 .  Chyle  from  Vegetable  Food. — It  appeared  a  abort  time  after 
being  collected^  in  tbe  form  of  a  semi-transparent,  inodorous^ 
colourless  fluid,  having  a  very  slight  milky  hue,  like  whey  diluted 
with  water.  It  contained  a  coagulum,  which  was  semi-transparent, 
and  resembled  the  white  of  an  eg^,  but  had  a  pink  hue.  Tho 
weight  of  the  fluid  part  to  that  of  the  coagulum  was  100  to  49;  but 
the  coagulum  being  put  into  a  phial  by  itself,  a  Quantity  of  fluid 
similar  to  the  serous  portion  speedily  oozed  out,  ana  left  only  a  veiy 
small  clot.  This  residue  began  to  putrefy  at  the  end  (tf  a  week« 
Potash  caused  a  slight  ammoniacal  smell  to  exhale  from  the  fluid 
which  issued  from  the  clot ;  and  the  mineral  acids,  especially  the 
nitric,  precipitated  abundance  of  white  flakes,  which  were  partly 
redissolved  by  dilution  and  heat.    . 

The  serous  portion  had  the  specific  gravity  1*0215  or  1*022,  It 
did  not  putrefy  in  ten  days,  but  acquired  a  smell  similar  to  that  of 
sour  cream.  Heat  rendered  it  somewhat  turbid  and  milky.  The 
mineral  acids  threw  down  abundajacis  of  albumen :  100  parts  of  it 
being  evaporated  to  dryness,  left  4*8  part$  of  a  yellow  and  very 
deliquescent  solid  residuum*  Some  other  portioos  yielded  more 
•olid  matten    The  greatest  quantiiy  was  9*5  per  cent. 

2.  Chyle  from  Ammal  Food, — It  was  white  and  opake,  like 
cream.  The  coagulum  was  white  and  opake,  and  had  a  more  disr 
tinct  pink  hue.  The  proportion  of  the  fluid  to  the  coagulated  porr 
tioa  was  100  to  46*5.  This  coa^uhun,  like  the  preceding,  gradually 
gaire  out  a  serous  fluid,  till  only  a  very  small  quantity  of  matter 
reanained.  This  residue,  somewhat  isimilar  to  thick  pus^  became 
putrid  in  three  days. 

The  serum,  on  standing,  formed  an  opake  creamy  substance  on 
ki  snr^Ke*  Heat  rendered  it  more  turbid  than  the  preeeding 
•enim.  It  contained  abundance  of  albumen.  The  quantity  pf 
•olid  matter  contained  in  it  was  seven  per  cent. 

These  liquids,  when  distilled,  gave  out  moisture,  carbonate  of 
amnonia,  and  a  heavy  fixed  oil.  Vegetable  serum  left  three  per 
cent,  of  charcoal ;  and  animal  serum,  one  per  cent.  The  presence 
of  iron  was  recognized  in  the  residuum,  and  the  same  proi>ortion  of 
salts  (about  nine  in  the  1000  parts)  that  exist  in  animal  fluids  in 
general. 

IV.  Chyme. 

Dr.  Marcet  likewise  examined  chyme  from  the  stomach  of  li 
turkey.  It  was  a  homogeneous,  brownish,  opake  pulp,  having  the 
smell  wluch  is  peculiar  to  pouhry.  It  was  neither  acid  nor  alkaline, 
and  became  putrid  in  12  days.  When  evaporated  to  dryness,  it  left 
nearly  one-fifth  of  its  weight  of  solid  matter,  it  contained  albumen. 
When  biM*nt,  it  left  12  parts  in  the  1000  of  charcoal.  This  resi- 
diittm  4)aBttined  irouj  lime^  and  an  alkaline  muriate. 
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V.  On  Nitrate  of  Silver  as  a  Test  of  Arsenic. 

An  ingenious  student  at  Guy's  Hospital  suggested  to  Dn  Marcel 
thai  when  nitrate  of  silver  is  mixed  with  a  solution  containing  an 
alkaline  phosphate,  a  yellow  precipitate  is  thrown  down,  similar  in 
appearance  to  arseniate  of  silver.  Hence  an  ambiguity  in  ihe  mode 
oi'  detecting  arsenic  in  the  liquid  contained  in  the  stomach,  where 
SB  alkaline  phosphate  may  very  well  be  present.  This  fact  induced 
Dr.  Marcct  to  examine  the  subject  anew.  The  shade  of  the  two 
salts  is  not  quite  the  same.  Yet  in  juridical  cases  other  tests  may 
be  requisite  to  be  assured  of  the  presence  ofarsenic.  The  addition 
of  sulphate  of  copper  and  )»tash,  and  the  formation  of  Scheele's 
green,  affords  a  very  satisfactory  confirmaiion.  But  the  best  mode 
Of  proceeding  is  to  mii  the  supposed  arsenite  of  silver  with  a.  little 
potash  and  charcoal  powder,  and  expose  it  to  heat  in  a  glass  tube, 
A  pellicle  of  metallic  arsenic  will  be  obtained  on  the  inside  of  the 
tobe,  unless  the  quantity  of  arsenic  present  be  very  minute  indeed. 

I  VI.  Qii&y  respecting  the  Use  of  the  Liver.  'j^| 

(To  Dr.  TboinsoB.)  ^H 

In  the  valuable  and  much  admired  sketch  of  the  improvemenlg 
in  physical  science,  with  which  you  presented  your  readers  this 
month,  I  met  with  the  following  paragraph,  which  contains  an 
infei'cnce  the  accuracy  of  which  does  not  immediately  appear.  Thii 
is  the  passage : — 

"  From  the  discovery  of  Mr.  Rose  that  urine  in  hepatitis  confalni 
no  urea,  I  think  it  may  be  inferred  that  one  use  of  the  liver,  if  not 
the  only  one,  is  to  separate  urea  from  the  blood  ;  so  that  it  would 
■eem  to  be  the  principal  organ  concerned  in  the  formation  of  urine." 

1  doubt  noi  but  the  conclusion  appears  perfectly  satisJsciory  to 
four  own  mind,  and  would  probably  appear  equally  so  ta  the  mindi 
of  your  readers,  if  you  would  he  rather  more  CNplicit  in  the  st^te- 
nieiit  of  the  grounds  from  which  this  very  important  deduction  i» 
drawn.  Will  you  excuse  my  libeity  in  requesting  you  to  satisfy  me 
■nd  others  of  your  readers  by  adverting  to  this  subject  in  the  next 
number  of  your  Annals  of  Philosophy. 

BSiahurgh,  Jan.  II,  1818.  ^iXof. 

In  hepatitis  the  liver  ts  diseased ;  therefore  I  infer  that  it  is  inca- 
pable of  perlbrniing  its  usual  function.  The  disappearing  of  urea 
being  a  constant  concomitant,  I  infer  that  the  function  of  the  livg 
%  its  sound  slace  is  to  secrete  urea. 

'••  VII.  Queries  respeclijig  Ginger  and  Gas  Light. 

.  I  (To  Dr.  Thomson.> 

SIR,  ' 

j^    It  is  a  feet  tio  doubt  known  to  many  of  your  readers,  that  whea 
fe  small  quantity  of  powdered  ginger  is  stirred  into  ale  ta  b«et. 
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slightly  warmed,  a  brisk  effervescence  ensuer.  To  what  is  thi9 
effect  to  be  ascribed  ? 

I  beg  to  know  what  would  be  the  probable  result  if  a  fire  were  to 
destroy  one  of  the  large  gasometers  belonging  to  the  Gas  Light. 
Company  when  full  of  gas.  Would  not  the  consequence  prove 
almost  as  desti'uctive  to  the  neighbourhood  as  if  a  large  quantity  of 
gunpowder  were  to  be  exploded  ? 

Can  the  gas  light  be  safely  adopted  by  a  silversmith  ?  Would  not 
the  sulphureous  smell,  which  was  the  objection  to  its  continuance  at 
the  Theatre,  be  likely  to  produce  a  discoloration  of  his  silvet 
articles  ? 

London^  Jan,  13,  1816.  iNaCTISITOR. 

^To  the  first  of  these  queries  I  am  unable  to  give  any  answer,  as  I 
have  had  no  opportunity  of  witnessing  the  fact.  Perhaps  some  of 
ipy  readers  may  be  able  to  give  a  satisfactory  explanation  of  it.^ 

Carbureted  hydrogen  gas  possesses  no  resemblance  to  gunpowder, 
as  it  will  not  burn  at  all  unless  mixed  with  more  than  six  times  its 
bulk  of  cpmmon  air.  A  gasometer  filled  with  the  gas,  if  set  on  fire, 
would  not  explode ;  but  the  flame  would  probably  be  so  violent  that 
it  would  set  fire  to  the  house  in  which  it  was  placed. 

If  coal  gas  containing  sulphur  be  mixed  with  the  air  of  a  room 
unburnt,  it  would  doubtless  tarnish  silver.  But  it  would  not  pro- 
duce this  effect  if  it  were  burnt.  I  think  the  burners  might  be  so 
contrived,  by  placing  the  stop-cock  near  their  mouth,  that  tlie 
Whole  gas  shall  be  consumed.  In  that  case  there  would  be  no  smell, 
^or  would  any  injury  be  sustained  by  silver. 

VIIL  Queries  respecting  the  Mode  of  Cutting  Glass. 

(To  Dr.  Thomson.) 
SIR, 

In  Dr.  Henry's  Elements  of  Chemistry,  we  find  directions  for 

'cutting  off  phial  bottles,  by  winding  a  thread  or  string  round  them 

previously  dipped  in  oil  of  turpentine,  and  then  inflaming  it.     Fol- 

''lowing  these  instructions,  we  have  never  been  able  to  succeed.     As 

.a  good  process  for  cutting  down  oil  flasks,  to  make  evaporating 

dishes,  would  be  extremely  convenient,  perhaps  you  will  oblige  us 

by  communicating  a  successful  method. 

Jan.  G.  K.  and  M. 

"  Answer. — I  have  never  myself  tried  the  method  alluded  to  in 
this  letter.  My  process  is  this.  I  take  a  bar  of  iron  (a  poker,  for 
Example),  and  heat  its  extremity  red-hot  in  the  fire.  I  then  take 
advantage  of  any  crack  which  previously  exists  in  the  retort  or  flask 
to  be  cut ;  or  if  no  crack  exists,  I  make  one  by  heating  a  portion  of 
the  edge  pretty  hot  by  means  of  the  iron  bar,  and  then  touching  it 
with  a  drop  of  water.  This  crack  is  readily  extended  in  any  direc- 
tion you  choose  by  placing  the  extremity  *  '  'ed-hot  bar  a  little 
^before  it.    The  crack  speedily  extends  t  The  bar  is  then 

frithdrawa  a  little  further  on.    In  this  ^roceed  till  vqu 

3  ' 
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have  cut  out  an  evaporating  dish  of  the  shape  requirrd.     A  Utile 
practice  will  enable  the  opemtur  to  cut  the  ghiss  neatly  and  readily. 
Lavoisier's  method  was  to  surround  the  flask  or  leiort  at  the  [art 

'  to  be  cut  with  a  red-hot  iron  ring,  and  then  i»  wet  the  part.     This 

'  tinethod  is  probably  good  enough  (indeed  1  liave  sometimes  used  it) ; 

'  but  it  would  require  a  separate  ring  for  every  size  of  flfck  or  reton 
to  be  cut.  On  this  account  it  is  inferior  to  the  method  which  1 
IiRre  described. 

IX.  Query  respecting  the  Mode  of  removing  common  Putty  fiom 

Glass.  .       1 

(To  Dr.  TbomBon.)  -^H 

I  I  SII^i  ^^^ 

I  have  read  somewhere  of  a  chemical  preparation  or  process  ly  ' 
which  the  putty  that  fastens  the  squares  of  glass  in  a  window  can  be 
'  decomposed,  or  its  adhesive  property  destroyed,  so  as  to  permit  re- 
moval of  the  glass  witiiout  the  risk  of  breukiug.  If  you,  or  any  of 
your  Correspondents,  will  be  so  kind  as  to  communicate  the  method 
by  which  this  is  accomplished,  or  point  out  any  publication  lirom 
which  the  information  may  be  obtained,  it  will  very  much  oblige 

jtrbnalh,  Jan.  S7,   IS16.  A    Co^STANT   ReADSR. 

Answer. — Common  putty  is  nothing  but  a  paste  made  of  chalk 
and  lintseed  oil.  Hence  it  is  readily  softened  and  removed  by  the 
application  of  any  acid.  Nitric  acid  will  act  most  speedily;  but 
inuriatic  acid  may  likewise  be  used.  Indeed,  if  no  other  acid  be  at 
hand,  the  putty  might  be  removed  from  the  glass  by  vinegar,  but 
the  process  would  be  tedious.  Even  alkaline  leys  would  have  con- 
siderable eflect  by  acting  upon  the  oil,  though  tbey  would  not 
answer  so  well  as  acids. 

X  Greywacke  In  the  North  of  the  Forih, 
r 

(To  Dr.  Tbumtoi.) 
DEIAR  6Ut, 
On  reading  your  very  highly  interesting  Account  of  the  Improve- 
■aents  in  PhysicaJ  Science  during  ihe  Year  1 81  .=>,  in  the  Annals  of 
Philosophy  for  this  month,  1  absorvc,  under  the  head  of  Geognosy 
(p.  65),  the  following  sentences :  "  Nest  to  the  primitive  come  the 
class  of  rocks  called  iramltion.  They  contain  petrifactions,  and 
are  very  abundant  rn  Great  Britain.  1  do  not  know  that  they  Jiave 
been  oljserpcd  hiriher  north  than  the  Frith  of  Forth." 

You  will,  !  know,  excuse  me  *Aen  I  put  yon  in  mind  of  what 

you  have,  amid  your  multifiivinas  engagements  (and  no  wonder], 

/  happened  to  overiook.    I  allude  to  a  short  paper  of  mine,  entitled, 

Mineralogies  Observations  in  the  Higlilands  of  Scotland,  obligingly 

published  by  you  in  die  Annuls  of  Philosophy  for  July,  IBIS,  Art. 

'VIII.     By   turning  to  tliat  iHlick-,  you  will   find  that  in  August, 

'  '1SI2,  Mr.  lardine  aijd  m^stlf  discovered  greywacke  north  of  ite 

'r>jr/i  of  Forth.     Near  the  hegvnmng  (A  -Obr^'^  irfRittd'tfl  di^L 
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the$e  words,  which  I  heg  leav^  to  quote :  ^<  From  Callendar  we  set 
out  to  visit  the  lamed  and  interesting  scepery  of  the  pass  of  Leney^ 
by  which  the  traveller  on  this  route  epters  the  Grampian  range. 
About  two  miles  beyoqd  Callefidar  we  found  the  rock  through 
which  the  road  is  cut  to  be  very  distinct  greywacke.  and  traced  it 
till  we  found  it  about  half  a  mile  further  pn  towards  the  north-west, 
very  near  the  miea-slate }  but  could  not  see  the  junction  of  these 
two  rocksy  or  whether  the  clay-slate  intervened  between  them. 
We  were  both  perfectly  satisfied  that  in  this  district  the  transition 
rocks,  grey wacke,  and  greywacke-slate,  come  in  between  the  floetz 
and  the  primitive  country.       And  again  in  the  same  paper  (p.  29), 
^'  In  the  evening  of  the  16th  we  visited  the  fall  at  Bracklin  bridge, 
about  a  mile  to  the  east  of  Callendar.    The  rock  is  conglomerate, 
and  brpl^eq  down  by  the  action  of  the  water  into  many  fine  and 
fantastic  foi'ms.    We  had  the  congbmerate  all  the  way  from  Cal- 
lendar to  this  fall ;  and  on  tracing  the  river  about  two  miles  up^ 
observed  po  other  rock ;  but  Mr.  lardine  told  me  that  some  time 
ago  Sir  James  Hall  found  greywacke  about  a  mile  or  two  higher 
yp  thau  we  were*    Night  prevented  our  reaching  it." 

^^  The  greywacke  and  greywacke-slate  appear  about  two  miles 
after  leaving  Callendar,  on  the  road  to  Loch  Catherine.  They 
continue  all  along  the  valley  of  lioch  Venachar  and  Loch  Achray  to 
the  Trossacks,  and  the  eastern  part  of  these  hills  is  con^posed  of 
greywacke. 

I  am,  with  great  esteem,  dear  Sir,  yours  very  truly, 

.    C^ckf^y  Jlan.  22,  1816.  JAMBS   GrIEBSON. 

XL  Intended  Publication  on  Greenland. 

Mr.  Wm.  Scoresby,  jun.  has  in  the  press  a  work  which  be  pro- 
l^ses  to  call  the  History  of  East  and  West  Greenland,  and  of  the 
Jforthern  Whale  Fisheries. 

ITbe  author  of  this  work,  having  been  in  the  habit  of  annually 
visiting  the  Greenland  seas,  since  the  year  1802,  began  about  10 
years  ago,  for  his  own  amusement,  to  make  memoranda  of  the 
vwoua  natural  phenomena  with  which  this  country  abounds. 
Finding  his  notes  rapidly  increase,  both  in  interest  and  variety^  as 
weU  as  in  bulk,  and  observing  that  they  contained  a  collection  of 
fipycta,  which  must  be  ia  ^  gre^t  measure  unknown  to  the  world  in  ' 
femnd ;  considering,  at  the  same  time,  the  singular  barrenness  of 
information  on  subjects  of  such  general  interest  and  national  im- 
portance as  the  History  of  the  Gre.enlands,  and  of  the  Northern 
Whgle  Fisheries,  he  was  induced  to  undertake  the  work,  ^  pro^ 
•pectus  of  which  is  now  respectfully  submitted  to  the  pubUc. 

It  is  well  known,  that  no  hook  in  the  English  language  has  yet 
biii^p  devoted  to  tbe  saove  objects  with  the  work  now  announced, 
6i|H«  the  time  of  E^e^e  a^4  Cranjtx;  and  these  authors  iperely 
IBWtion  the  wMe  fisheries  ifj^jl  ^W^^y  apd  neglect  alto- 

gether their  establishment  fo<'  *^  Fren.ch  and  QvLtelv^ 
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jcct  ia  hand;  some  of  these  being  in  tlie  possession  of  the  Author, 
lie  has  availed  himself  of  whatever  information  is  interesting  in  the 
liistorical- and  other  parts,  which  his  own  observations  are  not  cal- 
culated 10  supply.     His  materials  have  thus  become  ample, 

Tho  woik  will  be  illustrated  by  a  variety  of  engravings,  consiatil 
^  maps,  plans,  and  sketches. 

The,  map;,  comprising  dcliueations  of  East  and  West  Greenland 
Will  be  improved  from  an  original  survey  of  ihe  greater  part  of  the 
fjesl  coast  of  the  former,  wherein  many  gross  errors  In  the  charta 
extam  will  be  rectified.  'Ihe  plans  and  sketcheawill  include  repre- 
Beniations  of  the  various  instruments  used  in  the  whale  fishery, 
amounting  to  more  than  40  ariiclcs : — the  appearances  of  the  land, 
ice,  crystals  of  snow, — whales,  narwhales,  walrus,  &c. — some  birds, 
— a_  variety  of  mollusca, — together  with  views  of  the  fisheries,  &e. 

The  following  are  the  principal  subjects  that  will  be  treated  of: — 

I.  An  account  of  the  progress  of  discovery  in  the  north,  wiih  i 
synopsis  of  the  numerous  voyages  undertaken  in  searchof  a  northern 
passage  to  India. 

U.  An  account  of  West  Greenland : — its  extent,  appearance, 
natuial  history,  aborigines,  colonies,  manners,  and  customs  of  the 
inhabitants,  &c, 

III.  East  Greenland,  or  Spitsbergen: — its  appearance,  natural 
history,  ha]boiirs,  icebergs,  mountains,  colonisation,  products,  &c. 

IV.  The  natural  history  of  the  Greenland  seas;  containing, 

1.  An  account  of  the  Greenland  sea:— its  situation  and  extent, 
singular  varieties  of  colour,  occasionHl  transparency  and  frequent 
opacity,  temperature  both  at  the  surface  and  at  considerable  depths, 
currents,  tides,  depth,  &c. 

2.  The  polar  ice : — its  varieties  and  properties,  mode  of  genera- 
tion, &c. ;  its  extent,  situation,  and  variation ;  with  a  comparison 
of  the  degree  of  approximation  towards  the  ]ioIes,  attained  by 
various  navigators,  in  different  meridians  ;  and  a  demonstration  of 
the  possibility  (contingencies  excepted)  of  performing  a  journey 
over  the  ice  to  the  north  pole. 

3.  The  atmosphere:  its  peculiarities,  such  as  surprising  refrac- 
tions, &c.  : — its  fhangesof  pressure,  as  shown  by  the  barometer, 
frequently  sodden,  great,  and  portentous,  &c: — its  temperature, 
mean,  monthly,  and  annual,  range  of  temperature,  probable  tem- 
perature of  the  north  pole,  cold,  and  its  effecU,  &c. : — winds, 
their  variableness,  astonishing  changes  both  in  intensity  and  direc- 
tion, duration  and  frequency  of  storms  in  the  spring  ofthe  year,&C. ; 
— meteors,  clouds,  snow,  and  its  beautiful  crystallisations,  hail, 
frost-rime,  Aurora  Borealis,  &c, 

4.  The  zoology; — the  whale,  and  its  various  genera; — the  wal- 
rus, seal,  bear,  &c. : — birds  :  — some  curious  varieties  of  non- 
descript mollusca,  and  other  marine  animals,  and  animalculas,  &c. 

V.  The  history  of  the  northern  whale  fisheries,  from  ilte  earliest 
records  to  the  present  time ;  showing,"  the  progress  of  this  art,  and 
its  singularly  great  advancement,  "with  a  clear  account  of  thos^ 
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priuciples  on  which  a  successful  fishery  depends: — comprtsinf, 
likewise,  an  account  of  the  construction  of  a  ship  which  seems  best 
adapted  for  this  trade,  the  mode  of  its  equip^ment,  with  a  statenlent 
of  expenses,  and  a  description  of  the  boats,  instruments,  and  ap- 
paratus, of  the  most  improved  principles  with  which  it  is  furnished; 
together  with  a  view  of  the  modern  method  of  discovering  and 
attaining  the  haunts  of  the  whale,  efTecting  its  capture  under  every 
variety  of  circumstance;  and,  a  selection  of  anecdotes  illustrative 
of  the  dangers  of  this  occupation,  and  of  the  singular  accidents 
which  sometimes  occur. 

VI.  The  history  of  the  minor  fisheries: — for  seals,  walruses,  &c.: 
— ^with  the  method  of  killing  these  and  other  animals,  inhabitant! 
of  the  Greenland  seas. 

VII.  A  journal  of  a  Greenland  whale  fisliing  voyage. 

VIII.  Appendix ;  containing,  an  extensive  series  of  meteoro* 
logical  tables,  from  which  are  deduced  some  important  facts,  rela- 
tive to  the  temperature  and  pressure  of  the  atmosphere,  prevailing 
winds,  &c. : — interesting  tables  of  meteorological  results : — tables 
of  the  variation  of  the  compass,  latitudes,  and  longitudes,  &c« 
from  original  observations. 

Greenland  captains,  or  other  gentlemen,  who  have  met  with 

remarkable  adventures  in  the  whale  fisheries;  or  who,  from  research 

or  observation,  may  be  able  to  supply  information  calculated  to  add 

to  the  interest  of  this  work,  will,  by  sending  an  account  thereof'  to 

,the  author  at  Whitby,  confer  a  particular  obligation  on  him. 

XII.  Heat  from  friction. 

Though  the  ascent  and  descent  at  Blackfriars  bridge  be  very  incon* 

^iderable,  it  is  always  customary  to  fix  a  drag  upon  one  of  the  wheels 

of  the  heavy  waggons  when  they  cross  it.     One  day  towards  the  end 

of  January,  as  I  happened  to  cross  this  bridge,  I  met  five  or  six 

waggons  all  heavily  loaded,  and  a  wheel  of  each  as  usual  fixed  bj 

the  drag  chain.    The  day  before  had  been  rainy,  and  the  bridge 

had  that  forenoon  been  swept  by  the  scavengers ;  the  pavement, 

however,  was  still  very  wet,  though  not  covered  with  deep  mud. 

The  drag  wheel  of  the  first  waggon  that  I  met  left  the  tops  of  the 

the  stones  dry,  and  a  train  of  smoke  rose  after  it  nearly  as  strong  as 

rises  from  boiling  water,  so  that  it  was  visible  at  a  considerable  dis* 

tanpe ;  this  was  also  the  case 'with  the  drag  wheel  of  all  the  other 

waggons,  the  smoke  was  so  conspicuous  that  it  drew  the  attention  of 

a  boy  who  acted  as  drayman  to  one  of  the  waggons ;  for  I  observed 

>im  following  the  drag  wheel,  and  feeling  the  stones  with  his  hand 

determine  whether  they  were  heated.     I  conceive  the  heat  of  the 

>  rim  of  the  wheel,  when  dragged  along  the  ground,  must  have 

considerably  greater  than  that  of  boiling  water,  for  in  an  in- 

' while  dragged  along  the  ground  at  the  ordinary  ratej  it  heated 

t>er  in  its  way  so  as  to  make  it  smoke  very  strongly.     Here 

W^  of  heat  must  have  been  very  great,  as  me  of  the 

>e  continually  in  contact  with  water  oof  r  than 
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the  (reeziiig  teroperaturo.  I  consider  this  fact  as  scarcly  less  strik- 
ing than  Count  Rumford's  experiments  on  the  heat  evolved  by  fric- 
tion at  Munich. 

^  -  XIII.  Si.  Helmx. 

^H  '    The  tate  Dr.  Roxbourgh  while  at  St.  Helena,  where  he  spent 

^^  several  months,  drew  up  a  flora  of  that  island.  He  found  in  it  56 
species,  50  of  which  were  peculiar  to  the  island,  having  been  ob- 
served no  where  else.     Not  a  single  new  genus  occurred. 

XIV.  Prizes  of  the  French  Institute. 

The  prize  for  the  beat  set  of  physical  experiments  during  the 
course  of  IHtS  was  divided  between  M.  Seebecli  and  Dr.  Brewster. 

The  prize  for  the  mathematical  theory  of  the  vibrations  of  elastic 
suHsce;,  and  the  comparison  of  them  wiih  experiment,  was  given 
to  Mademoiselle  Sophie  Germain,  of  Paris, 

The  prize  for  the  theory  of  waves  at  the  surface  of  a  gravitating 
fluid  of  an   indefinite  depth,   was  given  to  M.  Augustin  Louii  ^^ 
Cauchy,  Ingeneur  des  Punts-et-Chauss^es.  ^H 

Ivakiide's  medal  was  voted  to  M.  Mathieu,  an  astronomer  at^H 
tached  to  the  Royal  Observatory  of  Paris,  ^^M 

1^^^  XV.  Cinnamon  Stone. 

^H  Specimens  of  the  rock  containing  the  cinnamon  slone  of  Werner 
^^  luve  been  brought  to  London  from  Ceylon.  It  consists  of  three 
constituents :  namely,  scbalstone,  quartz,  and  cinnamon  stone. 
The  schalstone  constitutes  the  principal  ingredient,  and  has  the 
usual  imperfectly  foliated  appearance,  and  all  the  characters  which 
distinguish  the  variety  of  it  found  in  the  Bannat  of  Temeswar.  The 
quartz  is  distributed  irregularly,  and  has  no  appearance  of  crystalU* 
zation.  The  cinnamon  stone  is  in  grains,  none  of  which  exhibit 
any  traces  of  a  crystalline  form.  1  observed  one  of  the  grains,  in* 
deed,  which  bore  some  resemblance  to  the  garnet  dedahedron ;  but 
the  apparent  faces  were  conchoidal,  and  therefore  nor  natural  ones. 
In  some  places  the  schalstone  seemed  to  be  impregnated  with  aU' 
namon  stone ;  for  it  had  the  colour  of  cinnamon  stone  with  the 
foliated  texture  of  schalatooe. 

The  rock  containing  schalstone,  which  occurs  in  the  Bannat,  is 
tikevvise  a  triple  compound,  consisting  of  an  aggregate  of  crystallised 
garnet,  blue  calcareous  spar  and  schalstone.  Hence  it  bears  a  xf 
lemblance  to  the  Ceylon  rock;  for  the  cinnamon  stone  obviously 
belongs  to  the  garnet  family.  The  great  difference  between  the 
two  consists  in  the  one  containing  quartz  in  place  of  the  blue  calob- 
nous  spar,  which  constitutes  the  ingredient  in  the  other. 

XVI.  Rocks  in  Lake  Buron. 
In  lake  Huron  in  Norili  America  small  Islands  occur,  dwt' 
gaislied  by  the  name  of  the  fliower-put  rocks,  from  their  tig 
The  structure  of  these  rocks,  if  it  be  cojrrect,  deserves  the  atte/ 
«f  ptineralc^isls.     They  consist  of  thrse  hedsj  the  lowest  ' 
-1 
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KmcHrtone,  over  this ,  lies  a  bed  of  clay-slate,  and  over  tliii^  coasti- 
tuting  the  surface  of  the  whole,  is  a  bed  of  granite.  I  do  not  know 
who  the  British  officer  was  who  sent  drawings  of  these  rocks  to  the 
Admiralty.  It  is  impossible,  therefore,  to  determine  how  far  one 
can  rely  upon  the  testimony  conveyed  in  these  drawings, 

XVII.  Rumford  Prize. 

The  council  of  the  Royal  Society  has  voted  the  Rumford  prize  to 
Dr.  Wells  for  his  Essay  on  Dew.  We  shall  take  this  opportunity 
of  pointing  out  an  erratum  in  our  last  number.  Instead  of  the 
Rumford  medal  being  given  to  Dr.  Brewster,  as  stated  in  p.  133  of 
the  present  volume,  it  should  have  been  the  Copleyan  medal. 

XVIII.  Caterpillars  in  Smtzerland. 

A  very  singular  plienomenon  has  lately  taken  place  m  Swifrtr- 
land,  at  the  distance  of  about  nine  miles  from  Lauzanne^  The 
whole  surface  of  the  snOw  is  covered  with  a  species  of  caterpillar, 
different  from  any  which  are  usually  observed  in  that  country* 
These  animals  appear  dead  ;  but  when  brought  near  a  fire  they  soba 
recover  animation. 

XIX.  Composilion  of  Alcohol  and  Ether* 

According  to  the  calculations  of  Gay-Lussac,  founded  on  the  ex- 
periments of  Saussure,  alcohol  is  composed  of 

Olefiant  gas 1  volume 

Vapour  of  water    ........    1  volume, 

the  whole  condensed  into  half  its  bulk.  While  ether  is  com- 
posed of 

Olefiaiit  gas 2  volumes 

Vapour  of  water. 1  volume,     ' 

the  whole  condensed  into  One  volume.  He  considers  the  specific 
gravity  of  olefiant  gas  as  0-^8,  and  that  of  the  vapour  of  water  as 
0*625.  Hie  specific  gravity  of  the  vapour  of  alcohol,  according  to 
his  experiments  is  1*613  and  that  of  the  vapour  of  ether  2*586. 
{See  Annaies  de  Chimie,  xcr.  811.) 

XX.  Sugar  of  Diabetic  Urine.    . 

Aceording^  to  the  recent  expmments  of  Chevreul,  the  sugar  of 
ffiafaetic  urine  possesses  all  the  characters  of  sugar  of  grapca.  (See 
Annaies  de  Chimie,  xcv.  3 19.) 
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AmncLE   iX* 

New  Patents* 

GEouGfi  Morton,  Covent  Garden,  London ;  fer  a  mode  of 
attaching  horses  to  waggons^  and  all  otii^r  four-wheekd  ^uniagf». 
Nov.  14,  1815. 
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JosEPB  Baacgr,  Doctor  of  Medicine,  Knight,  of  tlie  kingdom 
of  Bavaria ;  for  an  improved  plan  of  constructing  rail  roads,  and 
carriages  to  be  used  on  sucii  improved  rail  roads,  for  the  more  eaiy, 
convenient,  and  expeditious,  conveyance  of  all  sorts  of  goods, 
wares,  merchandize,  persons,  and  all  other  articles  usually  or  ai  anv 
time  removed  in  carriages  of  any  construction  whatever,  Nov.  14, 
1815. 

Jamss  DinroN,  jun.  Hillsley,  Gloucestershire,  clothier;  for 
certain  improvements  in  fulling  mills.     Nov,  23,  1815. 

Allan  Taylou,  Barking,  Essex,  Damel  Ga.li.atest,  sen.  and 
Damkl  GALLAFE^T,  jun.  Braintree,  Essex;  for  an  engine  for 
raising  cold  and  hot  water.     Nov.  25,  1S15. 

Gkorse  VouNG,  Paul's  Wharf,  Tliames-strcet,  London;  for  a 
method  of  making  a  peculiar  species  of  canvas,  which  may  be  used 
more  advantageously  for  military  and  other  purposes  than  the  canvas 
now  in  tisc.     Dec.  5,  1815. 

John  Malzi,  Poland-street,  London  ;  for  an  instrument  for  the 
improvement  of  musical  performance,  which  he  calls  a  metronome^- 
or  musical  time-keeper.     Dec.  5,  1815. 
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Scientific  Books  in  hand,  or  in  the  Press. 

Mr.  Accum  has  in  the  Press  a  Third  Edition  of  his  Practical  Trea- 
tise on  Gas  Light ;  exhibiting  a  summary  deseriptidn  of  the  apparatus 
and  machinery  best  calculated  for  illuminating  streets,  houses,  and 
manufactories,  with  coal  gas ;  with  remarks  on  the  utility,  safety,  and 
general  nature,  of  this  new  branch  of  civil  economy. 

Baron  Von  Humboldt  has  just  published  the  first  half  volume  of  his 
South  American  Plants.  Its  title  is  as  follons:  Nova  Genera  et  Spe* 
cies  Plantarum  quas  in  Peregrin atione  Orbis  Novi  coiilgerunt,  descrip- 
Berunt  partim  sdumbraverunt  Amat.  Bonpland  et  Alex,  de  Humboldt, 
ex  Bchedis  autographis  Amati  Bonpland  in  Ordinem  digessit  Carolui 
Sigismund.  Kuhn.  Accedunt  Tahute  jeris  incisie  et  Alex,  de  Humboldt 
Notationes  ad  Geographiam  Plantarum  spectantes.  Paris,  1815.— 
We  shall  afterwards  give  an  abstract  of  Humboldt's  curious  introduc- 
tion respecting  the  geography  of  plants,  which  constitutes  an  interest- 
ing subject  of  contemplation  for  the  philosopher. 

Dr.  Olinthus  Gregory  is  about  to  publish  Elements  of  Plane  and 
Spherical  Trigonometry,  with  their  applications  to  heights  and  dis- 
tances, projections  of  the  sphere,  dialling,  astronomy,  the  solution  of 
equations,  and  geodesic  operations ;  intended  for  the  use  of  mathema- 
tical seminaries,  and  of  first  year  men  at  College. 

The  Rev.  W,  Bingley,  Author  of  Animal  Biography,  has  prepared 
for  the  press  Useful  Knowledge  in  the  Mineral,  Vegetable,  and  Animal 
Kingdoms  ;  or  a  familiar  account  of  the  various  productions  of  nature,  J 
which  are  chiefly  employed  for  the  use  of  man ;  in  three  volunietafl 
I2mo.  with  numerous  plates. 
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^H    .  REMARKS. 

^^B  _   First  Month. — 21.  A  dripping  day.     22.  Nmld  grouped  with  other 

^^^  cIoudB :  fine  at  mid-day.  2.*i.  Overcast.  24.  Drizzling :  rain  in  the 
night.  25.  Overcast.  26.  The  same:  a  fog  on  the  Thames  appeared 
from  hence  to  be  a  dense  bank  or  cloud  in  the  horizon  :  a  little  rain  bf 
night.  27.  Fresh  breeze  :  cloudy ;  p.  m.  a  shower,  with  hail :  night 
frosty.  28.  Fresh  breeze :  drizzling  rain  :  snow  :  fair,  p.  m.  29  Hoar 
frost:  cloudy:  fair.  30.  Very  white  frost:  misty  horizon:  sunshine 
after.  SI.  As  yesterday,  a.  in.;  at  noon,  hygr,  50°,  the  dust  flies: 
wind  S.W,  p.  m,  with  the  usual  sound  for  rain. 

Second  Month.— I.  Hoar  frost :  fair.  2,  Ice  now  about  two  inches 
thick;  after  hoar  frost,  a  misty  thaw:  wet  aod  windy  evening,  3.  FairT 
moisture  on  the  outside  only  of  the  windows.  4.  Strong  breeze  atS. ; 
raisty:  rain,  followed  by  Cn^nuloi, -with  Cirrostratas.  5.  Very  misty  : 
the  trees  dripping,  6,  Small  and  heavier  rain  by  intervals :  sleet  at 
evening.  7.  A  gale  from  N.  E„  which  came  on  lust  night,  has  brought 
a  deep  snow:  snowy  at  intervale  through  tlie  day.  S.  A  smart  breeze, 
with  clear  sunshine:  the  roads  sloppy  at  mid-day :  some  distant  ctoudi 
in  the  horizon  at  sun-set.  9.  A  continued  sun-shioe  produced  not  the 
least  eSect  on  the  ice  to-day  :  hygr.  at  three  p.  m.  47°;  there  was  a 
mistiness  perceptible,  to  a  certain  height,  round  the  borizon:  the  wind 
a  gentle  breeze.  10.  For  remarks  on  this  night,  see  the  sequel. 
1 1.  Hygr.  8S  yesterday  nearly,:  sleet,  snow,  and  rudiments  of  hail,  in 
minute  quantity.  IS.  After  three  days  of  dear  sky  (a  little  Cirroslratus 
excepted),  an  extremely  misty  air:  diAu^nt  doudii  followed,  and  a 
few  drops  by  inosculation.  ISL  a.  m.  Cirroxtralut  in  flocks:  wind 
changed  to  S.W.,  then  to  N.W.,  and  blew  strong  at  night:  hygr.  re- 
ceded to  46°.  17.  Frost  on  the  gi-ound,  from  evaporation  merely :  the 
air  by  two  thermometers  not  below  33° :  the  snow  mostly  gone ;  but  a 
very  thick  ice  remains  on  the  water :  Cumali  rose  this  morning,  and 
passed  to  large  spreading  Cumulostrati.  18.  Obscurity  to  the  N.  E  i' 
Buofr,  p.  m.  which  melted  in  the  night. 

RESULTS. 
Wini!  Norlherly  and  EaMnlj. 

Baramvter:  Grcalttl  height 30-38  inches  j 

LeaM se-90  iiicies! 

Mean  of  (he  peri  od  £9  696  inchei, 

Therminneler;  Grealeit  height ,48° 
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Mean  of  Ifce  perfnd SS" 

Unn  of  ihefiygromflErBt  nine,  a.m.  80°.    Rain  aad  mdlcd  wuin.  S'KI  !nc 


A  nigtit  an  which  Fahrenheit's  thermometer  remains  fi>r  some  hours 
belofp  Zero,  is,  in  this  climate,  ■  rare  occurrence:  probably  not  above 
five  of  tliem  fall  within  a  century ;  the  last  appearing  to  liave  been 
19  years  ago.  It  is  observable  that  this  estrenie  low  temperature  ia 
not,  B3  might  he  eKpecied,  peculiar  to  long  continued  jVoeIs,  but 
happens  rattter  td  an  mterval  of  one  winter  after  such  a  season.  Such 
was  the  fVoKt  of  i791-fi,  which  lasted  4t  days,  one  whole  day's  re- 
mission excepted,  immcdintely  l>efare  which  th^  thermometer  had 
descended  to  —  2 ;  but  in  1796-7,  I  finii  a  tumperature  recorded'  of 
--  6,  5,  with  circumstances  that  indicate  its  having  continued  below 
Zero  for  some  hours.  Again,  the  character  of  the  winter  before  last 
will  be  freth  !■  T«niea)brdnce :  the  minimum  of  that  season  appears  to 
have  been'not  lower  than  5°;  and  we  have  now  a  depression 
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to  -^  5.  I  do  not^  however,  lay  much  stress  on  this  afialogj)  which 
IB  pointed  out  rather  fbr  the  nse  of  future  observers. 

I  was  prepare  to  expect  the  intense  cold  of  the  night  of  the  ^th  to 
10th  instant,  by  the  circumstance  of  a  temperature  of  7®,  (or  pro- 
bably 5®)  on  the  night  before,  beipg  followed  by  a  clear  sky,  with  thd 
wind,  at  £)  and  a  maximum  for  the  day  of  only  20^  £arly  in  the 
evening,  on  trying  the  experiment  of  placing  a  wet  finger  on  the  iron* 
railing  without,  it  was  found  to  adhere  immediately  and  strongly  to 
the  iron.  I  exposeil  several  thermometers  in  difierent  situations.  At 
8,  p.  m.,  a  quicksilver  thermometer,  with  the  bulb  supported  a  little 
above  the  snow,  stood  at  Zero :  at  11,  p.  m.,  a  spirit  thermometer  in 
the  same  position  indicated  —  4;  the  former,  which  had  a  pretty 
large  bulb,  had  not  sunk  below  •—  3.  At  half  past  seven,  a.  m.,  4ie 
10th,  a  quicksilver  and  a  spirit  thermometer,  hung  over-night  about 
eight  feet  above  the  ground,  indicated  respectively  —  3,  and  were 
evidently  rising.  The  minimum  of  —  5,  which  I  have  registered^ 
was  taken  from  a  Six's  thermometer,  the  freezing  point  of  which  k 
very  correctly  marked  .on  the  scale,  placed  a  little  above  the  snow.  Am 
the  float  of  this  thermometer  had  not  room  to  move  further,  it  may 
not  have  indicated  the  actual  minimum  of  the  air  in  that  skuation: 
but  I  have  other  evidence  that,  at  the  usual  height  from  the  ground^ 
<if  my  standard  thermometer,  the  temperature  was  at  no  time  below 
—  5.     The  exposure  is  North,  and  very  open. 

From  eight,  a.  m.  the  thermometer  continued  to  rise  steadily :  at 
tkoon  a  temperature  of  25^  was  pleasant,  by  contrast,  to  the  feeling, 
and  it  was  easy  to  keep  warm  in  walking  without  an  upper  coat. 
Even  at  Zero,  however,  the  first  impression  of  the  air  on  the  skiil^ 
waiB  not  disagreeable,  the  dryness  and  stillness  greatly  tending  to 
{irevent  that  sudden  abstraction  of  heat,  which  is  felt  in  rootBt  and 
quickly  flowing  air.  Early  in  the  afternoon  the  wind  changed  all  at 
<mce  to  S.  W.;  some  large  Cirriy  which  had  appeared  all  the  day, 

rBsed  to  Cirrocumtdus  and  Cirrostratus^  with  ooscnnty  to  the  south, 
now  confidently  expected  rain  {as  had  happened  in  former  in- 
stances)  but  was  deceived;  and  the  thaw  has  taken  place  with  a  dry 
•ir  for  the  most  part,  and  with  several  interruptions  by  night. 

During  these  two  days  the  barometer,  which  had  risen  rapidly, 
fltictuated  between  29*6  and  29^  inches,  and  immediately  alter  re- 
sumed its  course,  and  rose  at  the  same  rate  as  before. 

The  mean  temperature  of  this  period  is  precisely  32*,  and  it  is 
remarkable,  that  the  mean  temperature  of  each  of  three  similao: 
periods  of  frost,  comprehended  in  the  long  winter  of  ISIS-I*,  does 
«ot  vary  a  ^te^ree  from  82*^ ;  though  preceded  and  followed  bj  periods 
whidi  respectively  exhibit  a  mean  of  about  44^.  On  examinatiosi,  I 
perceive  that  this  analogy  might  be  extended  further. 

The  gale  at  N.  E.  with  which  this  frcit  came  in,  brought  witii  it 
abund^mce  of  snow,  which  loaded  the  tre  ^  to  their  tops,  and  weighed 
down  the  smaller  shrubs  to  the  ground.  The  peculiar  clinging  quaUty 
of  some  snows  merits  inquiry.  It  is  in  part  the  resok  of  the  nee^ 
crystallized  texture,  aided  by  a  degree  of  moisture  attending,  whkn 
afterwards  freezes  in  the  mass;  but  as  light  volcanic  ashes  have 
been  found  likewise  to  possess  this  quality,  and  in  a  still  higher  degree, 
perhaps  we  ought  to  attribute  something  to  the  electric  charge  wil^ 
which  each  of  these  light  bodies  arrives  at  the  earth.  The  sea^na^ 
covering  which  snow  affords  to  the  vegetab^e  kingdom  is  matter  of 
common  remark ;  but  it  is  not  so  generally  underdL^^d^i^  '       «2«fin^.  ^ 
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degree  the  very  circumstance  of  its  production  abates  the  first  rigour 
of  the  cold.  JuBt  before  this  enow  the  air  was  extremelf  moist ;  the 
tnow  cleared  it  of  an  inch  and  a  half,  nearly,  of  water,  and  it  has 
■ince  indicated  considerable  dryness.  Now  it  is  quite  probable  that 
the  vapoar  which  afforded  this  water  was  found,  by  the  auperveniiig 
N.  E.  current,  diffused  in  our  local  atmosphere,  and  by  it  decomposed. 
In  this  case  the  whole  of  the  latent  or  constituent  heat  given  out  by 
the  vapour  in  passing  to  the  solid  state,  must  have  gone  to  raise  the 
tern  perattire  of  that  current.  Hence  a  considerable  interval,  of  gradually 
increasing  cold,  before  we  experienced  its  extreme  effects;  during 
which,  too,  the  earth  got  provided  with  its  accustomed  covering. 

Attcr  a  copious  fall  of  snow  an  observer  may  find,  in  tlie  scenery 
vbich  it  forms,  some  things  on  which  to  exercise  his  powers  of  re- 
flection.  The  pensile  driTu,  which  in  a  mountainous  country  are 
djjects  of  Just  alarm,  may  be  contemplated,  here,  to  discover  (be 
principles  of  their  construction,  and  the  manner  in  ivhicb  they  rest  on 
CO  narrow  a  base.  When  the  sun  shines  clear,  and  the  temperature  is 
at  the  same  time  too  low  for  it  to  produce  any  moisture,  the  level 
aurface  may  be  found  sprinkled  with  small  polished  plates  of  ice,  which 
refract  the  light  in  colours  as  varied  and  as  brilliant  as  those  of  the 
drops  of  dew.  At  such  times,  there  are  also  to  be  found  on  the 
borders  of  frozen  pools,  and  on  small  bodies  which  happen  to  be  fixed 
ID  the  ice  and  project  from  the  surface,  groups  of  feathery  crystals,  of 
considerable  size,  aud  of  an  extremely  curious  and  delicate  structure. 
From  the  moment  almost  that  snow  alights  on  the  ground,  it  begins  to 
undergo  certain  changes,  which  commonly  end  in  a  more  solid  cryi- 
tallization  than  that  which  it  had  originally.  A  notable  proportion 
evaporates  again,  and  this  at  temperatures  far  below  the  freezing  point. 
On  the  night  of  the  10th  instant  I  exposed  1000  grains  of  light  snow, 
spread  on  a  dish,  (which  had  previously  the  lemperature  of  the  air) 
of  about  sis  inches  diameter.  In  the  first  hour  afWr  dark  it  lost  five 
grains ;  in  the  second,  four  grains ;  in  the  third  it  acquired  a  grain, 
the  wind  having  changed,  and  the  temperature,  which  had  been  fallieg 
from  '25°,  incliniogto  rise  again.  The  hygrometer  was  at50°,  with  a 
gentle  breeze  at  east.  In  the  course  of  the  night  the  total  loss  was 
about  60  grains.  This  evaporation  from  snow  may  very  well  supply 
the  water  for  forming  those  thin  mists,  which  appear  in  intense  frost : 
and  the  slight  increase  during  a  part  of  the  time,  in  this  experiment, 
may  throw  light  on  the  formation  of  the  secondary  icy  crystallizations 
above-mentioned.  Il  appears  that  the  air  in  a  still  frosty  night  becomes 
partially  loaded,  either  with  spicule  of  ice,  or  with  particles  of  water, 
at  8  temperature  below  freezing,  and  ready  to  become  solid  the 
moment  they  find  a  support.  Hence  the  rime  on  treee,  which  is  found 
to  accumulate  chiefly  on  the  windward  side  of  the  twigs  and  branches. 
As  to  those  more  copious  mists,  of  ilie  modification  itraCun,  which 
accompany  the  setting  in  of  long  frosts,  I  conceive  them  to  originate 
in  part  from  tUe  yet  unfrozen  rivers,  and  other  waters,  near  which 
tliey  are  most  abundant ;  in  part  from  the  moisture  of  the  earth  itself : 
for  it  is  contrary  to  experience  to  suppose,  that  the  frozen  state  of  the 
surface  can  prevent  the  ascent  of  vapour  from  ihe  porous  soil  below : 
which  will  continue  to  emit  it,  until  its  lemperature  becomes,  by  the 
gradual  penetration  of  the  frost,  nearly  on  a  level  witii  that  of  tlie 
cold  air  then  constantly  flowing  over  it,  though  too  gently  to  disperse 
Ihe  cloud  formed.  ,^^ 
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iind  Professor  of  Natural  Philosophy  in  the  University  of  Eldin^ 
turgh.    By  John  Playfaifj  F.R.S.  !*•  &  E.  &c. 

{Concluded  from  p.  183.) 

IN  December^  17^^^  Mr.  Robisoa  was  attacked  by  a  sievete  dis* 
b'rder,  which^  Virith  but  few  ibtervals  of  relaxation^  continued  to 
h£9ict  him  to  the  end  of  his  life,  and  which,  though  borne  witH 
much  resigniitiod,  and  resisted  with  singular  fortitude,  could  not 
but  at  length  impair  both  the  vigbur  land  the  continuity  of  his  exer- 
tions. The  disqrdet  seemed  to  be  situated  between  the  utethra  and 
jthe  perinelim.  At  tiroes  it  Was  accompanied  with  the  severest  pain, 
knd  with  violent  spasms,  which  were  ^ily  excited.  The  disease, 
jhowever,  Was  only  known  by  the  pain  produced;  and  never,  by  any 
Visible  or  palpable  symptom,  gave  information  of  its  nature,  as  no 
change  in  the  parts  whic^h  Were  the  seat  of  it  could  ever  be  observed, 
Atx>mplaint  of  this  nature  it  is  evident  must  have  less  chance  of 
1>eing  removed  than  any  othet*,  and  it  accordingly  baffled  the  art  of 
kh^  most  skilful  medical  meb  both  in  Edinburgh  and  London. 

Notwithstanding  this  state  of  suffering,  his  general  health  was 
not  for  a  long  time  materially  injured,  nor  the  powers  of  his  mind 
Relaxed,  so  that  he  continued  to  prosecute  study  with  vigour  and 
Irteadiness.  A  knalady  Which  was  both  severe  antl  chronical  admitted 
'of  no  palliative  so  good  as  the  comfort  of  domestic  society,  which 
Mr.  Robison  happily  enjoyed,  having  married  soon  after  he  settled 
in  Edinburgh.  The  cate  and  attention  of  Mrs.  Hobison,  and  the 
tfiectionate  regards  of  his  children,  as  they  grew  up,  were  bleiw"" 
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to  wliich,  wilK  all  his  hubits  of  study  and  abstraction,  be  was  erer 
perfectly  alive. 

This  indisposition  did  not  prevent  him  from  engaging  about  thii 
time  in  a  very  laborious  undertaking.  A  work  with  the  title  of 
Encyclopeedia  BriCannica,  undertaken  at  Edinburgh  several  years 
before  this  period,  was  now  undergoing  a  third  edition,  in  which  it 
was  to  advance  from  three  to  18  volumes.  Twelve  of  these  had 
been  already  published,  under  the  direction  of  the  original  editor, 
Mr.  Colin  Macfarquhar,  when,  on  his  death,  the  task  of  continuing 
the  work  was  committed  to  the  care  of  the  Rev.  Dr.  Gleig,  and 
about  the  same  time  Professor  Itobison  became  a  contributor  to  it. 
He  was  the  first  contributor  who  was  professedly  and  really  a  man  of 
Science,  and  from  that  time  the  EncyclopiEdia  Britannica  ceased  to 
he  a  mere  compilation.  Dictionaries  of  Arts  and  Sciences  in  this 
island  had  hitherto  been  little  else  than  compilations;  and  though 
in  France  the  co-operation  of  some  of  the  most  profound  and  en- 
lightened men  of  the  age  had  produced  a  work  of  great  merit  and 
celebrity,  with  us  compositions  of  the  same  class  had  been  corn- 
milted  to  the  hands  of  very  inferior  artists.  The  accession  of  Pro- 
fessor Robison  was  an  event  of  great  importance  in  the  history  of 
the  above  publication. 

It  was  in  the  year  1793  that  he  began  to  write  in  this  book,  and 
it  was  at  the  article  Optics,  with  him  a  very  favourite  science,  that 
bis  labours  commenced.     From  that  time  he  continued  to  enrich 

^^-  ihe  Encyclopsedia  with  a  variety  of  valuable  treatises,  till  its  com- 

^H  jpletionin  1801. 

^^*  [  The  general  merit  of  the  articles  thus  composed  makes  it  diSicult 
to  point  out  particulars.  Those  in  which  theoretical  and  practical 
knowledge  arc  combined  are  of  distinguished  merit ;  such  are  Sea- 
inanship,  Telescope,  Roof,  Water-works,  Resistance  of  Fluids, 
Running  of  Rivers,     To  tliese  I  must  add  tlie  articles  Electricity 

I^d  Magnetbm  in  the  Supplement,  where  the  theories  of  i^pinuf 
be  kid  down  with  great  clearness  and  precision,  as  well  as  with 
very  considerable  improvement.  In  ascertaining  the  law  of  the 
Mectric  attraction,  his  experiments  were  ingenious,  as  well  as 
firiginal,  and  afforded  an  approximation  to  the  result  which  the 
^^at  skill  and  the  excellent  apparatus  of  Coulomb  have  since 
f  jiactly  ascertained.  In  the  Supplement  is  also  contained  a  very  full 
account  of  the  theory  of  Boscovich ;  a  subject  with  which  he  was 
l^uch  delighted,  and  which  he  used  to  explain  in  his  lectures  with 
,great  spirit  and  elegance, 
1.  These  articles,  if  collected,  would  form  a  quarto  volume  of  more 
^lan  a  thousand  pages,  I  am  jjerauaded  that  when  brought  together, 
>uid  arranged  by  tlieraselves,  they  will  make  an  acceptable  present 
90  the  public :  and  I  have  the  satisfaction  to  state  that  such  a  work 
^  now  prcpanng,  un  .'er  the  direction  of  an  editor  whose  remarks  or 
^corrections  cannot  hut  add  greatly  lo  its  value.  Notwithstanding 
file  merit  whith  the  separate  articles  possess,  they  are  not  entirelj 
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free  from  the  fiiiilts  incident  to  whatever  ist  composed  for  a  work 
already  iti  the  press. ,  The  condensation  and  arrangement,  to  which 
time  h  such  ai^  essential  conditiony  even  with  men  of  the  first 
talents,  must  be  often  wanting  in  such  circumstances ;  and  there 
are,  accordingly,  in  the  articles  now  referred  to,  a  diffuseness,  and 
sometimes  a  watit  of  order,  that  may  easily  be  corrected  without 
injuring  the  authenticity  of  the  Work. 

Though  the  Encyclopaedia  employed  Professor  Robison  very  much 
during  the  whole  of  the  seven  years  that  it  continued,  he  neverthe* 
less  found  leisure  for  some  researches  of  a  very  different  nature.  At 
the  period  of  which  I  now  speak  the  French  Revolution  had  arrested 
the  attention,  and  excited  the  astonishment,  of  all  Europe ;  and 
the  satisfaction  with  which  the  first  efforts  of  a  nation  to  assert  its 
liberties  had  been  hailed  from  all  quar^ters  was,  by  the  crimes  and 
excesses  which  followed,  quickly  converted  into  grief  and  indigna- 
tion. A  body  Was  put  in  motion  sufficient  to  crush  whole  nations 
under  hs  weight ;  none  had  the  power  or  the  skill  to  direct  its 
course ;  what  movements  it  might  communicate  to  other  bodies^ 
how  far  it  wo^ld  go,  or  in  what  quarter,  it  seemed  impossible  to 
foretell.  The  amazement  became  general  ^  no  man  was  so  ab- 
stracted from  the  pursuits  of  the  world,  or  so  insulated  by  peculiari- 
t\ts  of  habit  and  situation,  as  not  to  feel  the  effects  of  this  powerful 
concussion.  All  fixed  their  eyes  on  the  extraordinary  spectacle 
which  France  exhibited  ;  where,  if  time  is  to  be  measured  by  the 
succession  of  events,  a  year  was- magnified  into  an  age ;  and  when 
in  a  few  months  one  might  behold  more  old  institutions  destroyed^ 
and  tilV9fe  new  ones  projected  or  begun,  than  in  all  the  ten  centuries 
which  had  elapsed  between  Charlemagne  and  the  last  of  his  suc- 
cessors. In  a  word,  where  the  vncient  edifice,  founded  in  the  agM 
of  harbarism  with  such  apparent  solidity,  strengthened  and  adorned 
!n  the  progress  of  civilization' with  so  much  skill  and  labour,  was  in 
one  moment  levelled  with  the  dust.  A  general  state  of  alarm  and 
distrust  was  the  effect  of  the  convulsions  which  men  saw  every 
where  around  them ;  where  the  institutions  held  as  sacked  from 
ih^ir  origin,  Or  venerable  ffom  their  antiquity,  and  essential  to  thiBf 
order  of  ^ociiety,  were  seen,  not  falling  to  pieces  from  natural  decay, 
^init  blowti  up  by  the  force  of  a  sudden  and  unforeseen  explosion. 
Prom  such  a  condition  of  the  World,  jealousy  and  credulity  could 
tiot  fail  to  arise.  When  danger  is  all  around,  every  thing  is  of  course 
Susfpected;  and  when  the  ordinary  connexion  between  causes  and 
eflects  cannot  be  traced,  men  have  no  means  of  distinguishing  be- 
tween the  probable  and  the  improbable ;  so  that  their  opinions  are 
dictated  by  thdr  prejudices,  their  impressions,  and  their  fears. 
Sudi  accordingly  was  the  state  into  which  men's  minds  were 
brought  at  this  extraordinary  crisis ;  and  even  in  this  country,  re- 
moved as  we  were  from  the  danger  by  so  strong  •  "^r  of  causes, 
both  moral  and  physical,  the  alarm  was  genern  scriminate. 

The  progress  of^  knowledge  was  supposed  by  Uki  *^^  cause 

•f  the  disorder;  panegyrics  on  ignorance  and  pi  4^ 
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pronounced ;  the  serious  and  the  gay  joined  in  declaiming  against 
reason  and  plulosophy ;  and  ell  seemed  to  forget  tliat  whea  reason 
snd  philosophy  have  erred,  it  is  by  themselves  alone  that  theirerrors 
can  be  corrected. 

The  fears  that  had  thus  taken  possession  of  men's  minds  were 
often  artificially  increased.  It  was  supposed  that  the  genentl  safety 
depended  on  the  general  alarm ;  that  the  more  the  terror  was  esL-. 
tended,  the  more  would  the  object  of  it  be  resisted ;  and  hence 
doubtless  many  fell  it  their  interest,  and  some  considered  it  their 
duty,  to  magnify  the  danger  to  which  the  public  was  exposed. 
'  It  is  evident  that  an  inquiry  into  the  causes  of  the  French  Revolu- 
tion, undertaken  at  a  moment  of  such  agitation,  was  not  likely  to 
bear  the  review  of  times  of  calm  and  sober  reflection.  It  was  at 
this  moment,  however,  and  under  the  influence  of  such  impressionsy 
that  Mr.  Robison  undertook  to  explain  the  causes  of  that  revolution^ 
He  was  deeply  affected  by  the  scenes  that  were  passing  before  him. 
He  possessed  great  sensibility,  and  his  mind,  peculiarly  alive  to 
immediate  impressions,  felt  strongly  the  danger  to  which  the  social 
orderof  every  nation  seemed  now  to  be  exposed.  The  crimes  which 
the  name  of  Liberty  had  been  employed  to  sanction,  filled  him 
with  indignation,  and  the  contempt  of  religion,  affected  by  many 
of  the  leaders  of  the  Revolution,  wounded  those  sentiments  of  piety 
which  he  had  uniformly  cherished  from  his  early  yooth. 

[n  such  circumstances,  a  mind  accustomed  to  inquire  into  causes^ 
as  his  had  long  been,  could  not  abstain  from  the  attempt  to  trace 
the  sources  of  so  extraordinary  a  succession  of  events.  As  to  the 
circumstances  which  flrst  led  him,  and  led  him  I  think  so  unhappily, 
to  look  for  those  sources  in  the  institutions  of  Freemasonry,  or  in 
the  combination  of  some  German  mystics,  I  have  nothing  satisfac- 
tory to  offer.  He  was  accustomed  to  refJoed  and  subtle  speculations, 
and  naturally  entertained  a  partiality  for  theories  that  called  into 
action  the  powers  by  which  he  was  peculiarly  distinguished. 

In  1797  ti^  published  a  hook,  entitled,  Proofs  of  a  Conspiracy 
against  all  the  Religions  and  Governments  of  Europe.  He  supposes 
that  this  conspiracy  originated  in  the  Lodges  of  the  Freemasons, 
but  that  it  first  assumed  a  regular  form  in  the  hands  of  certain  phi- 
losophic fanatics  distinguished  in  Germany  by  the  name  of  lUumt- 
naiii  that  after  the  suppression  «f  this  society  by  the  authority  of 
Government,  the  spirit  was  kept  alive  by  wltat  was  called  the 
jremaan  Union ;  that  its  principles  gradually  infected  most  of  the 
ihilosophers  of  France  and  Germany,  and  lastly  broke  forth  with 
Bitl  force  in  the  French  Revolution. 

The  history  of  Illuminalism,  as  it  is  called,  forms  the  principal 

jirtof  the  work;  and  on  a  subject -involved  in  great  mystery; 

Inhere  all  the  evidence  came  through  the  hands  of  friends  or-  of 

jwetPies,  it  was  exceedingly  difficult  for  one  living  in  a  fordgn 

nountry  and  a  stranger  to  ihe  public  opinion,  to  obtain  accurate 

"fiifiwmation.     Accordingly,  the  evenU  related,  and  the  chacactert 

"  ^escribed,  as  proofs  of  the  conspiracy,  are  of  so  extraordinary  %| 
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nature,  that  it  is  difficult  to  persuade  one's  self,  that  the  ori^nml 
documents  from  which  Mr.  Robison  drew  up  his  narrative  were 
entitled  to  all  the  confidence  which  he  reposed  in  them* 

I  do  not  mean  to  question  the  general  fact^  that  there  did  exist 
in  Germany  a  society  having  the  vanity  to  assume  the  name  just 
mentioned^  and  the  presumption  or  the  simplicity  to  believe  that  it 
could  reform  the  world.  In  a  land  where  the  tendency  to  the  ' 
romantic  and  the  mysterious  seems  so  general^  t)iat  even  philosophy 
and  science  have  not  escaped  the  infectio9>  and  in  states  where 
there  is  mueh  that  requires  amendment,  it  is  not  wonderful  if  asso- 
ciations have  been  f(»tned  for  redressing  grievances^  and  reforming 
both  religion  and  government.  Some  men,  trulr  phUanthropc^ 
and  others,  merely  profligate^  may  have  joined  in  this  combination; 
the  former,  very  erroneously  supposing,  that  the  interests  of  trutb 
•and  ef  mankind  may  be  advanced  by  cabal  and  intrigue :  and  the 
latter,  m<Mre  wisely  concluding,  that  these  are  engines  well  adapted 
to  promote  the  di^mination  of  error,  and  the  sdiemes  of  private 
aggrandisement.  An  ex- Jesuit  noray  have  been  the  author  of  this 
<plan,  and  whether  he  belonged  to  the  former  or  the  latter  class^ 
may  have  chosen  for  the  model  of  the  new  arrangement^  those 
institutions  which  he  knew  from  experience  to  be  well  adapted  for 
4ex^cising  a  strong  but  :Secr;c^  Influence  in  the  direction  of  human 
•iiffiurs* 

In  atl  this  (here  is  nothing  fneredible;-  but  the  same,  I  think, 

.cannot  be  asserted  when  the  particulars  are  examined  in  detail.    It 

IS  extremely  difficult,  as  has  already  been  remarked,  for  a  foreigner 

"in  such  circumstances  as  Mr.  Robison's  to  avoid  delusipD,  or  to 

vdeterooint  between  the  diflerent  kinds  of  testimony  of  which  be 

must  make  use.    With  me,  who  haye  no  access  to  the  original 

-documents,  and  if  I  had,  who  have  neither  leisure  nor  inclination 

to  examine  them,  an  opinion  can  only  be  formed  from  the  internal 

^evidence,  that  is,  from  the  -nature  of  the  &cts,  and  the  stvle  in 

which  they  i^re  recorded.    The  style  of  the  works  from  whieh  Mr» 

*-flolMson  composed  his  narrative  is  not  such  as  to  inspire  confidence; 

for,  wherever  it  is  quoted,  it  is  that  of  an  angry  and  inflated 

invective.    The  facts  themselves  are  altogether  singular,  arguing  a 

•depravity  quite  unexampled  in  all  the  votaries  of  ilhtmrnattan. 

•FVom  the  perusal  of  the  whde,  it  is  impossible  not  to  conclude;, 

that  the  alarm  excited  by  the  French  Revoluticm,  had  produced  in 

•  Mr.  Sobison  a  degree  of  credulity  which  was  not  natural  to  him. 

^The  suspicion  with  which  be  seems  to  view  every  person  on  the 

"^eoiitinent,  to  whom  the  name  of  a  philosopher  can  be  applied,  and 

the  terms  of  refHPoach  and  contempt  to  which,  whether  as  indivi* 

'-duals  or  as  bodies,  they  are  always  subjected,  make  it  evident  that 

^the  narradve  is  not  impartial,  and  that  the  author  was  prepared,  in 

certain  cases,  to  admit  the  slightest  presumption  as  clear  and  irre* 

4rBgable  evidence.     When,  indcsed,   he  sjpeaks  of  such  obscure 

jnen  as  composed  the  greater  part  of  the  supposed  co*^e'^'rators,  we 

^ve  no  direct  meant  of  determining  io  wh|t  iegjt€  beea 
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misled,  But-when  we  see  the  same  sort  of  susplcioa  flod  abuse 
directed  aguinsi  the  best  known  and  must  justly  celebrated  charac- 
ters of  the  age,  we  eauoot  but  lament  ihe  [jrcjudices  which  had 
laken  posscssloa  of  an  undeistaitdiug  iu  oilier  uiutters  so  acute  and 
pcpetrating. 

Among  the  men  engaged  in  public  affairs,  oF  whom  Eurc^ 
boasted  during  the  last  century,  there  was  perhaps  none  of  a  higher 
character  than  Turgot,  who,  to  the  abilities  of  a  state&mno  added 
the  views  of  a  philosppher ;  was  a  man  singularly  patriotic  vbA 
disinterested,  distinguished  by  the  virtues  both  of  public  and  private 
life,  and  having,  intleed,  no  fault  hm  that  of  being  loo  gc«d  few 
the  times  In  which  he  lived.  Yet  Mr.  Kohison  has  charged  tbis 
upright  and  humane  minister  with  an  exercise  of  power,  whicji 
would  argue  the  most  extreme  depravity.  He  stales,*  thpt  tber^ 
existed  in  Paris  a  combination  under  lite  direction  of  the  Wits  a; 
Philosophers,  who  used  to  meet  .it  the  house  of  Barcui  D'Holbat 
having  for  its  object  the  dissection  of  the  bf^ns  of  living  childn 
purchased  from  poor  parents,  in  prder  tc  dUcovcr  the  principle 
vitality.  The  police,  he  adds,  interposed  to  |>ut  a  stop  to  these 
bloody  expcrimetits,  but  ilie  authors  of  them  were  protected  by  the 
credit  of  Turgot. 

All  this  is  asserted  on  the  authority,  it  should  seem,  of  soB^ 
anonymous  German  pubUcation.  I  will  not  enter  on  the  refutation 
of  a  calumny  with  the  fabrication  oi  which  Mr.  Kohison  U  not 
chargeable,  though  culpable  without  doubt,  for  having  allowed  hii 
writings  to  become  the  vehicle  of  it.  Truth  and  justice  require 
this  acknowledgment;  and,  in  making  it,  I  tliink  that  I  am  dis- 
charging a  duty  both  to  Mr.  Ilobijon  and  myself.  It  is  a  dvty  to 
JVfr.  Robison,  in  as  much  as  a  concession  made  by  a  frieiid 
better  than  one  extorted  by  an  adversary;  it  is  3  duty  to 
because  J  should  feel  that  I  was  doing  wrong,  were  1  ' 
silence  to  acquiesce  in  a  representation  which  1  believed  to  be 
ill-founded  and  unjust. 

The  Proofs  of  the  Conspiracy,  notwithstanding  these  imperfec- 
tioDB,  or  perhaps  on  account  of  them,  were  extremely  popular, 
^nd  carried  the  name  of  the  author  into  places  where  his  high 
attainments  in  science  had  never  gained  admission  tor  it.  In  the 
course  of  two  yeais  the  book  underwent  no  less  than  four  editions. 
It  is  a  strong  proof  of  the  effect  on  the  minds  of  men  produced  by 
the  French  Bevulution,  and  of  ihe  degree  in  which  it  engrossed 
l^eir  t)|OughCs,  tliat  the  history  uf  a  few  o)>scure  ,enihusiasC8  in 
Bavaria  or  Wirtemberg,  when  it  became  associated  with  that 
Revolution,  was  read  in  Britain  with  so  much  avidity  and  attesttou. 

The  delects  of  the  evidence  were  concealed  by  the  prcjuiliqEE 
and  apprehensions  which  were  then  sp  general.  The  people  of 
this  country  were  disposed  to  believe  .every  thing  unfavourable  W 
the  French  nation,   but  particularly  to   {he  })hiloi>oph  *" 
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might  not  be  equally  culpable,  but  to  discriminate  between  them 
was  not  thought  of  much  importance,  and  it  was  the  simplest,  if 
not  the  fairest  way,  to  divide  the  demerit  equally  among  the 
whole.  The  rhapsodies  of  Barruel  had  already  prepared  the  public 
for  such  impartial  decisions,  and  had  held  up  every  man  of  geniuii 
and  talents,  from  Montesquieu  to  Condorcet,  as  objects  of  hatred 
and  execration. 

But  whatever  opinion  be  formed  of  the  facts  related  in  the  his-^ 
tory  of  this  conspiracy,  it  is  certainly  not  in  the  visions  of  the 
German  Uluminati,  nor  in  the  ceremonials  of  Freemasonry,  that 
i¥e  are  to  seek  for  the  causes  of  a  Revolution,  which  has  shaken 
the  civilised  world  fro;n  its  foundations,  and  left  behind  it  so  many 
marks,  which  ages  will  be  required  to  e;fiace.  There  is  a  certain 
proportionality  between  causes  and  their  effects,  which  we  must 
expect  to  meet  with  in  the  moral  no  less  than  in  the  natural  world  ; 
in  the  operations  of  men  as  well  as  in  the  motions  of  inanimate 
bodies.  Whenever  a  great  mass  oi  mankind  is  brought  to  act 
together,  it  must  be  in  consequence  of  an  impulse  communicate4 
to  the  whole,  not  in  consequence  of  a  force  that  can  act  only  on  a 
few.  A  hermit  or  a  saint  nught  have  preaf^hed  a  crusade  to  the 
Holy  Land,  with  all  the  eloquence  which  enthusiasm  could  in- 
spire ;  but  if  a  spirit  of  fanaticism  and  of  chivalry  had  not  pervaded 
every  individual  in  that  age,  they  would  never  have  led  out  the 
armies  of  Europe  to  combat  before  the  walls  of  Jerusalem.  Neither 
could  the  influence  of  a  small  number  of  religious  or  philosophic 
fanatics,  sensibly  accelerate  or  retard  tliose  powerful  causes  which 
prepared  from  afar  the  destruction  of  the  French  monarchy.  When 
xqpposed  to  these  causes,  such  influence  was  annihilated;  wbeo 
co-operating  with  them,  its  effects  were  imperceptible.  It  was  a 
force  which  could  only  follow  those  already  in  action ;  it  was  like 
^*  dashing  with  the  oar  to  hasten  the  cataract,'^  or,  <*  waving  with  a 
fan  to  give swiftne3S  to  the  wind.*** 

It  is,  however,  much  easier  to  say  what  were  not,  than  what 
were,  the  causes  of  the  French  Revolution ;  and  in  dissenting  from 
Professor  Robison,  I  will  only  remark  in  general,  that  I  believ^ 
the  principal  causes  to  be  involved  in  this  maxim,  That  a  certain 
relation  between  the  degree  of  knowledge  diffused  through  a  nation^ 
and  the  degree  of  political  liberty  enjoyed  by  it,  is  necessary  ta 
the  stability  of  its  government.  The  knowledge  and  information 
bf  the  French  people  exceeded  the  measure  that  b  consistent  with 
the  entire  want  of  political  liberty.  The  fir^t  great  exigency  of 
Govertiment,  therefore,  the  first  moment  of  a  weak  administratioOy 
could  hardly  fail  to  produce  an  attempt  to  obtain  possession  of  thcise 
rights,  which,  though  never  enjoyed,  can  never  be  alienated, 
ISuch  an  occasion  actually  occurred,  4ind  the  revolution  which  took 
place  was  entire  and  terrible.  This  also  was  to  be  expected ;  for 
tliere  seems  to  be  among  political  institution^  as  among  oiechanical 

*  Feirfiu*«o'*  £ss»^  on  CWiL  Society,  ^|A^^\^jki^ 
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contrivances,  two  kinds  of  equilibrium,  wliicli,  though  they  appear 
very  much  alike  in  times  of  quiel,  yet,  in  tlie  moment  of  agitation 
and  difficulty,  are  discovered  to  be  very  diftereiit  from  one  another. 
The  one  is  tottering  and  insecure,  in  so  much  that  the  smallest 
depailure  from  the  exact  balance  leads  to  its  total  subversion. .  The 
other  is  stable,  so  that  even  a  violent  concussion  only  excites  some 
vibrations  backward  and  forward,  after  which  every  thing  settles 
la  its  own  place,  Thosi^  governments  in  which  there  is  no  political 
Iil)erty,  and  where  the  people  have  no  influence,  are  all  unna- 
voidabiy  in  the  first  of  these  predicaments :  those  in  which  there  is 
a  broad  basis  of  liberty,  naturally  belong  to  tliat  in  wliich  the 
balance  re-establishes  itself,  Tlie  saron  weight,  thatoftlie  people, 
wliich  in  the  first  case  tends  to  overset  the  balance,  tends  in  the 
second  to  restore  it :  and  hence,  probably,  the  great  difference 
lietween  the  result  of  the  French  Revolution,  and  of  the  revolu- 
tions which  formerly  took  place  in  this  country. 

It  will  be  happy  for  mankind,  if  they  learn  IVom  these  disasters, 
tlie  great  lessons  which  they  seem  so  much  calculated  to  enforce, 
and  if  while  the  people  reflect  on  the  danger  of  sudden  innovation, 
their  rulers  consider,  that  it  is  only  hy  a  gradual  reformation  of 
abuses,  and  by  extending,  rather  than  abridging,  the  liberties  of 
the  people,  that  a  remedy  can  be  provided  against  similar  con- 
vulsions. 

But  I  return  willingly  from  this  digression,  to  those  branches  of 
knowledge,  where,  in  describing  what  Mr.  Uobison  has  done,  the 
language  of  truth  and  of  praise  will  never  be  found  at  variance 
With  one  another. 

In  autumn  1 79^>  ^I'is  country  had  the  misfortune  to  lose  one  of 
its  brightest  ornaments.  Dr.  Black,  who  had  laid  the  foundation 
of  the  Pneumatic  Chemistry,  and  discovered  the  principle  of  Latent 
Heat.  The  Doctor  had  published  very  little;  and  his  discoverie; 
were  more  numerous  than  his  writings.  His  lectures,  howrever, 
had  drawn  much  attention;  they  presented  the  first  philosophical 
views  of  chemical  science ;  they  were  remarkable  for  their  perspi- 
cuity and  elegance,  and  this,  joined  to  the  simplicity  and  grace- 
fulness of  mjinner  in  which  they  were  delivered,  made  them  uni- 
versally admired.  It  was  now  proposed  to  publish  iliese  lectures; 
but  this  required  that  they  should  he  put  into  the  hands  of  som^ 
one  able  to  perform  the  part  of  an  editor,  and  to  prepare  for  the 
press  the  notes  ffoqi  which  the  Doctor  used  to  rend  liis  lectures. 
The  person  naturally  thought  of  was  Mr.  Rohison,  one  of  Dt,  ' 
Black's  oldest  friend^,  and  so  well  skilled  in  chemistry,  that  no  one 
could  be  supposed  tp  execute  the  wprk  whh  more  zeal  or  more 
in^eiligooce.  The  task,  however,  was  by  no  means  ?asy.  Dr. 
Black,  with  a  very  large  share  of  talent  and  genius,  wlil\the  most 
correct  tasie '  and  soundest  judgment,  with  no  habits  that  could 
dissipate  his  miiid,  or  withdraw  it  from  the  pursuhs  of  science,  was 
less  ardent  in  research,  and  Jess  stimulated  by  the  love  of  tame, 
thun  nigfit  tsive  ttnii  nrpected  from  such  liigh"tndowDieDti. 
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state  of  health  always  delicate,  and  subject  to  be  deranged  by  slight 
accidents,  was  probably  the  cause  of  this  indifference.  Hence  the 
small  number  of  his  writings,  and  his  sudden  stop  in  that  career  of 
discovery  on  which  he  had  entered  with  such  brilliancy  and  success. 
Of  much  that  he  had  done,  the  World  had  never  heard  any  thing, 
but  from  verbal  communication  to  his  pupils ;  and  on  the  subject 
of  latent  heat,  no  written  document  remained  to  ascertain  to  him 
the  property  of  that  great  discovery.  The  only  means  of  repairing 
thb  loss,  and  counteracting  the  injustice  of  the  world,  was  the 
publication  which  Professor  Robison  now  undertook  with  so  much 
;zeal,  and  executed  with  so  much  ability.  Dr.  Black  had  used  to 
read  his  lectures  from  notes,  and  these  often  but  very  imperfect^ 
.and  ranged  in  order  by  marks  or  signs  only  known  to  himself.  The 
task  of' editing  them  was  therefore  difficult,  and  required  a  great 
deal  both  of  time  and  labour,  but  was  at  last  accomplbhed  in  a 
manner  to  give  great  satisfaction.  The  truth,  however,  is,  that 
the  time  was  past  when  this  work  would  have  met  in  the  world  with 
the  reception  which  it  deserved.  Chemical  theories  had  of  late 
.undergone  great  changes,  and  the  language  of  the  science  was 
entirely  altered.  Dr.  Black,  on  the  subject  of  these  changes,  had 
corresponded  with  Liavoisier,  and  the  mutual  respect  of  two  great 
inen  for  one  another  was  strongly  marked  in  the  letters  which 
passed  between  them.  The  Doctor  had  acceded  to  the  changes 
proposed  by  the  French  chemist,  and  had  even  adopted  the  new 
nomenclature;  but  his  notes  had  not  undergone  the  alterations 
vrhich  were  necessary  to  introduce  it  throughout.  It  would  now 
liave  been  difficult  to  make  those  alterations  \  and  Mr.  Robison^ 
who  was  not  favourable  to  the  new  chemistry,  did  not  conceive 
that  by  making  them  he  was  permanently  serving  the  interest  of  h» 
friend.  He  conceived,  indeed,  that  there  was  unfairness  in  the' 
ineans  employed  by  Lavoisier,  for  bringing  Dr.  Black  to  adopt  the 
new  systen)  of  chemistry;  and  has  thrown  out  some  severe  re^ 
i^ectipns  on  the  conduct  of  the  former,  which  appear  to  me  to  rest 
pn  a  very  slight  foundation. 

It  was  quite  natural  for  a  man,  convinced,  like  Lavoisier,  of 
the  importance  of  the  improvements  which  he  had  made  in  che- 
mistry, to  be  desirous  that  they  should  be  received  by  the  most 
celebrated  Professor  of  that  time, — by  the  very  man,  too,  whose 
discoveries  had  opened  the  way  to  those  improvements.  His  liters 
tp  Dr.  jSlflcV)  contain  expressions  of  respect  and  esteem,  which,  I 
^confess,  appear  to  me  perfectly  natural,  and  without  any  thing' 
like  exaggeration  or  deceit.  Indeed  it  is  hot  probable  that  "M. 
Lavoisier,  even  if  he  could  himself  have  submitted  to.  flatter  or 
iCajole,  could  conceive  that  any  good  effect  was  to  arise  from  doing 
fio^  or  that  there  was  any  other  Way  of  inducing  a  grave,  cautious, 
and  profoiind  philosopher,  to  adopt  a  certain  system  of  opinions, 
butby  coayiQcing  him  of  their  truth.  He  had,  with  those  who 
knew  him,  the  character  of  a  sincere  man,  very  remote'  from  any 
tfahg  like  art  or  affisctatiotr;    We  must  therefore  ascribe  the  vier 
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r^ibich  Mr.  Robiaon  took  of  thU  matter,  to  the  same  system  m 

P\\xd,Kei  on  which  we  have  had  already  occasion  to  animadvert, 
;h,  iiidfcd,  was  the  force  of  those  prejudices,  that  he  cotisidered 
'  tbe  chemical  Domenclature,  the  new  system  of  measures,  and  the 
L  ^ew  calendar,  as  all  three  equally  the  contrivances  of  men,  not  so 
^uch  interested  for  science,  as  for  the  superiority  of  their  own 
I  Mtlon.     Now,  whatever  be   said  of  tbe  calendar,  the  project  of 
'Vbiform  weights  and  measures  is  admitted  to  be  an  admirably  con- 
L  Jlrived  system,  which  Britain  is  now  following  at  a  great  distance; 
tod  tbe  new  nomenclature  of  chemistry  to  be  a  real  scientific  im- 
provement, adopted  all  over  Europe.     Many  of  the  radical  wordi 
^ay  depend  on  false  theories,  and  may  of  course  require  to  be 
J  Iphanged  ;  but  though  the  mailer  pass  an-ay,  Xhaform  will  remain  ; 
■  jthe  words  of  the  language  may  perish,  but  the  mould  in  which  the 
"language  was  cast  will  never  be  destrayed.*     The  Lectures  ap- 
y^red  in  1H03. 

The  last  of  Mr.  Robison's  works  was  one  which  he   had  long 

Hojectcd,  though  he  now  set  about  the  completion  and  arrange- 

faient  of  it  for  the  first  time.    It  was  entitled,  Elements  of  Mecha- 

mcal  Philosophy,  being  the  Substance  of  a  Course  of  Lectures  on 

itiat  Science.     "  Mechanical  piiilosophy"  was  with  him  a  favourite 

jxpression ;  it  was  understood  as  synonymous  with  natural  philo- 

fcphy,  and  included  the  same  branches.    The  first  volume,  the 

uly  one  he  lived  to  finish,  included  dynamics  and  astronomy,  and 

fas  published  in  1304.     It  is  a  work  of  great  merit,  and  is  acces- 

uble  to  those  who  have  no  more  than  an  elementary  knowledge  of 

^e  mathematics.    The  short  view  of  the  phenomena  prefixed  to 

fpe  physical  astronomy  is  executed  in  a  masterly  manner.     Tbe 

'~fne  may  be  said,  and  perhaps  even  with  more  truth,  of  the  phy- 

^!al  astronomy  itself;  for  there  are  very  few  of  the  elcm'itarj 

Libfatises  on  that  branch  of  science  which  can  be  compared  with  it, 

f  Cither  for  the  facility  of  the  demonstration,  or  the  comprehensive- 

'  t>ess  of  the  plan.    The  £i'st  part  is  meant  to  be  popular  and  hisio- 

I  ncal,  and  is  so  at  the  same  time  that  it  is  philosophical  and  precise. 

The  work  is  indeed  highly  estimable,  and  Is  entitled  to  much  more 

1  fuccess  in  the  world  than  it  has  actually  had. 

",.  We  have  already  taken   notice  of  Mr.  Robison's  illness,  with 

which  he  had  been  now  afflicted  for  the  long  period  of  ly  years, 

gis  suHerings,  though  not  equal,  had  been  often  extremely  severe. 

They  had  occasionally  rendered  him  unable  to  discharge  his  duty 

la  the  college,  and  of  late  his  friend,  the  Rev.  Dr.  Thomas  Mac- 

^ght,  had,  with  great  kindness  aud  ability,  frequently  supplied 


Tlia  higli  opinion  which  Mr.  Roblton  eliirnliFre  pipmfej  nf  Lavottier,  Ii 
.  ^.j  remarkable.  In  hU  Aalronoiny,  publiilied  a  year  after  tliL<  Lcclure.i,  in 
r  Balmg  Honk's  anlicipalina  nf  (be  principliri  of  graviutian,  lie  cancluiips  thu: 
[  ■*  J[  is  wnrlhy  nf  remark,  that  ill  (his  clear  and  eundid  aiid  madest  eiposiiioa  ol 
I  l^ralioiial  theory.  Hook  antivl puled  the  discoveriea  of  New  Ion,  as  fie  anlici paled 
r  frith  equal  dlBlinctnesa  and  precisian,  the  disco verles  of  LaToisier,  a  pbiloEopher 
'   Interior  fttioft  duIj  to  Aewtoa."— (^Iimnb  ^  Mcihmkal  e&iloiegliji,  p.  Sifc,) 
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bis  place.  Against  such  a  continuance  of  ill  health,  with  so  little 
hopes  of  recovery  as  could  be  entertained  for  a  long  time  past^ 
hardly  any  mind  could  .be  expected  to  remain  in  full  possession  of 
activity  and  vigour.  This  is  the  more  difficult,  as  the  valuable 
me/dicine  which  alone  in  such  ca3es  can  assuage  pain,  oontributef 
Itself  at  length  to  weaken  the  mind,  and  to  destroy  its  energy. 
The  combat  which  Mi'*  Robison  had  maintained  against  these  com- 
plicated evils,  had  indeed  been  wonderfully  vigorous  and  successful^ 
and  the  last  of  his  works  is  quite  worthy  of  his  days  of  most  perfect 
health  and  enjoyment. 

The  body  could  not  resist  so  well  as  the  mind.  In  the  end  of 
January  1805,  he  was  suddenly  seized  ^ith  a  severe  illness,  which 
put  an  end  to  his  life  in  the  course  of  48  hours.  There  was  a 
general  disturbance  of  the  system^  which,  without  having  the  cha- 
jaiTter  of  f^ny  defined  disease,  exhibited  those  symptoms  of  uni- 
iversal  disorder  which  denote  a  brewing  up  of  the  constitution,  and 
Xiever  jtail  to  terminate  fatally. 

On  reviewing  the  whole  of  his  character,  and  the  circumstances 
oi  his  life,  it  is  impossible  not  to  see  in  him  a  man  of  extraordinary 
powers,  who  had  enjoyed  great  opportunities  for  improvement,  and 
Jiad  never  failed  to  turn  them  to  the  best  account.  He  possessed 
jnany  accomplishments  rarely  to  be  met  with  in  a  scholar,  or  a  man 
)b&  science.  He  had  great  skill  and  taste  in  music,  and  was  a  per- 
former on  several  instruments.  He  was  an  exciellent  draughtsman, 
«nd  could  make  his  pencil  a  valuable  instrunient  either  of  record 
/N*  invention.  When  a  young  man,  he  was  gay,  convivial,  and 
Acetious,  and  his  vers  de  societS  flowed,  I  have  been  told,  easily 
«bd  with  great  effect.  His  appearance  and  nOanner  were  in  a  high 
jdegree  favourable  and  imposing ;  his  figure  handsome,  and  his  face 
Avpcessive  of  talent,  thought,  gentleness^  and  good  temper.'  When 
I  vhad  first  the  pleasure  to  become  acquainted  with  him,  the  youthful 
turn  of  his  countenance  and  manners  was  beginning  to  give  place 
4o  the  grafve  and  serious  cast,  which  he  early  assumed ;  and  cer 
'teiDly  1  have  never  met  with  any  one  whose  appearance  and  con- 
jpersation  were  more  impressive  than  his  were  at  that  period. 

Indeed  his  powers  of  conyersatien  were  v^y  extraordinary,  and 
shen  icxerted.  never  failed  of  producing  a  great  effect.  An  ^x- 
40nsive  and  accurate  information  of  piarticular  £acts,  and  a  facility 
jirf  ^combining  them  into  general  and  original  views,  were  united  iji 
a  degree  of  which  1  am  persuaded  there  have  beeQ  few  example;. 
Accordingly,  he  would  go  over  the  most  difficult  subjects,  and 
bring  out  the  most  profound  remarks,  with  an  ease  and  readiness 
which  was  quite  singular.  The  depth  of  his  observations  seemed  to 
cost  him  nothing;  and  when  he  said  ^ny  thing  particularly  striking, 
jrou  never  could  discover  any  appearance  of  the  self-satisfaction  so 
common  on  such  occasions,  tie  was  disposed  to  pass  quite  readily 
from  one  subject  to  another;  the  transition  was  a  miitter  of  course^ 
ai((}  .be  had  perfectly,  sind  apparenUy  without  see^mg  '  i%  that 
jjijbt  4Qd  p99iy  turn  of  conversation^  even  on  sdeatpT  foun4 
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subjects,  in  wliich  we  of  this  island  are  charged  by  our  neigliboun 
with  beinj; »  extremely  deficient. 

The  same  tacility,  and  the  same  general  tone,  was  to  be  seeo  in 
his  lectures  and  his  writings.  He  composed  with  singular  facility 
and  correctness,  but  was  sometimes,  when  he  had  leisure  to  be  so, 
very  fastidious  about  his  own  compositions. 

In  tlic  intercourse  of  life,  he  was  benevolent,  disinterested,  and 
friendly,  and  of  sincere  and  unaffected  piety.  In  his  inlerpretaiioii 
'■of  the  conduct  of  others,  he  was  fair  and  liberal,  while  his  mind 
jeiained  its  natural  tone,  and  had  not  yielded  to  the  alarms  of  the 
Trench  Revolution,'  and  to  lh«  bias  which  it  produced. 

His  range  in  science  was  most  extensive ;  he  was  familiar  with 
the  whole  circle  of  the  accurate  sciences,  and  there  was  no  part  of 
ihem  on  which,  if  you  heard  him  speak  or  lecture,  you  would  not 
have  pronounced  it  to  be  \\isfort,  or  a  subject  which  he  had  studied 
With  more  than  ordinary  attention.  Indeed,  the  rapidity  with 
which  his  understanding  went  to  work,  and  the  extent  of  ground 
lie  seemed  to  have  got  over,  while  others  were  only  preparing  to 
enter  on  it,  were  the  great  features  of  his  intellectual  character, 
in  these  he  has  rarely  been  exceeded.  With  such  an  assemblage 
of  tulents,  with  a  mind  so  happily  formed  for  science,  one  mi^t 
have  expected  to  timi  in  his  writings  more  of  original  investigation, 
mare  works  of  discovery  and  invention.  I  must  remark,  howerer, 
tliat  from  the  turn  his  speeulalions  and  compositions  took,  or  rather 
received  from  circumsianccj,  we  are  apt  to  overlook  what  is  new 
and  original  in  a  ;reat  part  of  them.  An  Article  in  a  dictionary  of 
science  must  contain  a  system,  and  what  is  new  becomes  of  course 
-«i  mixed  up  with  the  old  and  the  known,  that  it  is  not  easily  dis- 
tinguished. Many  of  Mr.  Robison's  articles  in  the  Encyclopaedia 
ijBritannica  are  full  of  new  and  original  views,  which  will  only  strike 
•those  who  study  them  particularly,  and  have  studied  them  in  other 
'books.  In  Seamanship,  for  example,  ihere  are  many  such  r&- 
■  tearks ;  thd  fruit  of  that  knowledge  of  principle  which  he  com- 
HiMned  with  so  much  CKperience  and  observation.  Carpentry,  Roof, 
and  many  more,  aSbrd  examples  of  the  same  kind.  The  pubtic»> 
^fion  now  under  the  management  of  Dr.  Brewster,  will  place  his 
ifcientitic  character  higher  than  it  has  ever  been  with  any  but  those 
*;^iio  were  personally  acquainted  with  him.  With  them,  nothing 
(tan  add  to  the  esteem  which  tliey  felt  for  his  talents  and  wortli,  jk 
4a  the  respect  in  which  they  now  hold  his  memory.  '  ' 
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\^ec(miil  of  an  Accident  which  happened  in  a  CoaUMine  at  Liege  in 
1812.     By  Tliomas  Thomson,  M.D.  F.R.S. 

.     Jn  the  preceding  volumes  of  the  Annals  of  Philosophy  a  variety 
•/■  dismal  accidents  has  been  AeloWei,  "wVivAi  wcined  \a  the  corf: 
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jDines  of  the  county  of  Durlmm.  I  shall  here  relate  an  accident 
similar  to  one  of  those  which  occurred  four  years  ago  at  Liege,  be- 
cause it  was  attended  with  circumstances  which  deserve  to  be 
known.  The  account  was  published  in  the  French  newspapers  at 
the  time  when  it  happened;  but  the  following  statement  is  taken 
from  the  Vo^a^e  dans  la  Belgique,  by  M.  Paquet-Syphorien,  pub- 
lished at  Paris  m  1813^  who  nad  the  details  from  M.  GofBn  him- 
aelt 

Just  without  the  gate  of  the  citv  of  Liege,  towards  Brussels^ 
several  coal-mines  are  wrought.  There  are  three  perpendicular 
shafts  at  no  great  distance  from  each  other,  called  BurC*  Trique- 
notte,  Bure  de  Beaujoqc,  and  Bure  Mamonster.  The  first  two 
communicate  with  each  other  below  ground;  but  there  was  no 
communication  between  the  last  two.  In  these  mines,  which  are 
about  120  fathoms  deep,  the  water  is  directed  to  a  particular  part 
cf  the  mine»  where  il  is  confined  by  a  wooden  frame,  called  seTre- 
mentt  from  which  it  is  raised  to  the  surface  by  means  of  forcing 
pumps. 

On  the  28th  of  February,  1812,  about  eleven  o'clock  in  the  fore- 
noon, the  mine  connected  with  the  shaft  Beaujonc  was  suddenly, 
inundated  by  the  rupture  of  the  serreoient  of  the  shaft  Triquenotte, 
situated  at  the  distance  of  459  feet  from  the  mine  Beaujonc.  At 
^lat  time  127  workmen  were  in  the  mine,  35  of  whom  made  their 
<;8cape  at  the  moment  when  the  inundation  took  place.  The  over- 
seer»  M.  Goffin,  with  his  son,  was  at  the  bottom'  of  the  shaft,  andf 
might  have  easily  made  his  escape ;  but  he  formed  the  resolution  of 
savmg  his  miners,  or  of  perishingwith  them. . 
.  He  gave  orders  to  Nicholas  JEtertrand,  Mathieu  Labeye,  and 
CJlavier,  three  miners  who  were  sharers  in  his  generous  resolution, 
tQ  go  and  warn  their  companions,  and  to  direct  them  to  the  part  ot 
the  mine  nearest  the  shaft  Mamonster.  Meanwhile  he  assisted  all 
itiie  workmen  who  had  collected  at  the  foot  of  the  shaft  to  make 
^ir  escape.  The  danger  became  at  last  so  great  that  these  men 
4id  not  hesitate  to  tear  the  boys  by  force  from  the  ropes  of  the 
basket,  to  which  they  had  fixed  themselves,  and  to  take  their  places. 
But  M.  GQffin  took  up  the  poor  boys,  and  carried  them  along  with 
pka^  By  the  time  that  35  of  the  miners  had  made  their  escape,  the 
ivaters  bad  risen  to  such  a  height  as  to  cut  off  all  communication 
With  the  shaft. 

M.  Goffin  collected  all  the  miners  in  that  part  of  the  mine  which 
he  considered  as  nearest  to  the  shaft  Mamonster,  and,  assisted  by 
KOme  of  the  stoutest  of  them,  he  undertook  to  open  a  passage  into 
one  of  the  galleries  connected  with  that  shaft.  They  were  in  pos- 
session of  a  few  candles ;  but  had  no  food.  Though  only  two  work- 
imen  could  be  employed  at  a  time,  they  had  already  penetrated  23 
feet,  when  a  violent  explosion  of  inflammable  air  took  place,  and 
pnformed  them  that  they  had  been  penetrating,  not  into  the  galleries 

*  JTwre  il  the  m'mcr*s  terra  for  s.  UAlt. 
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|«f  Mamonstcr,  but  into  ihe  old  workings  of  Martip  Werj-.  Some 
1  pf  the  workmen  proposed  to  continue  the  work  in  the  same  dircc- 
I  (ion  ;  but  M.  Goffin  prevented  tliem,  saying,  at  the  same  time, 

•*  When  we  have  no  longer  any  hopes  left,  1  shall  conduct  you  to 

fills  place,  and  then  alt  will  soon  be  over." 

At  first  they  refused  unanimously  to  obey  him,  and  gave  them- 
\  selves  up  to  despair.  The  young  boys  threw  themselves  on  their 
J  knees  to  request  a  blessing  from  their  parents,  while  the  old  mea 
i  altered  dismal  complaints,  and  lamented  over  the  future  lot  of  their 
f  toives  aud  children.  Goflin  gradually  inspired  them  with  some 
f  'courage,  and  prevailed  upon  them  to  proceed  to  the  fifth  gallery, 
\  trhich  he  judged  to  promise  the  shortest  commuuieation  with  the 

rjleries  of  Mamonster.   When  they  came  to  this  place,  they  heard 
distant  noise,  which  rekindled  some  hope  in  their  hearts,  as  they 
supposed  it  to  proceed  from  their  fellow  miners  opening  a  passage  to 
them  fixjm  the  galleries  of  Mamonsier.     But  they  were  by  this 
fcne  so  exhausted  by  their  former  labours,  and  by  the  want  of  food, 
[  *hat  all  the  exertions  of  Goffin  were  scarcely  sufficient  to  inspire 
"■  <hem  with  any  activity.  Three  times  they  threw  down  their  tools  in 
absolute  despair;  but  sometimes  by  entreaties,  and  sometimes  b^ 
j  threats,  he  always  prevailed  upon  ihem  to  resume  their  pickaxes,  and 
L  lecommence  their  work.    They  had  dug  a  gallery  3C>  feet  in  length, 
[  though  by  the  second  day  ibeir  candles  had  gone  out,  from  thi 
tadness  of  the  air,  and  they  were  left  in  total  darkness. 

For  the  first  two  or  three  days  they  sufl'ered  dreadfully  from 
hunger.  Some  devoured  the  candles  which  they  had  contrived  to 
conceal,  and  found  in  their  own  urine  a  drink,  which  they  preferred 
to  the  putrid  water  of  the  mine.  Others  (Bertrand  in  particular) 
reckoned  upon  the  speedy  death  of  some  of  their  companions  as  a 
tncans  of  furnishing  them  with  food.  Fortunately  nature  dissipated 
far  a  time  at  least  these  scenes  of  horror,  by  giving  them  the  re- 
freshment of  a  sound  sleep. 

Meanwhile  every  thing  had  been  done  without  the  mine  for  the 
deliverance  of  the  unfortunate  workmen  thus  buried  alive,  by  the 
sagacious  and  vigoroiis  orders  of  the  Prefect.  The  shaft  Mamonster 
presented  the  only  means  of  letting  them  escape ;  but  they  had  no 
exact  plan  of  the  workings,  and  knew  not,  therefore,  through  ho* 
much  ground  they  had  to  penetiate  in  order  lo  reach  the  galleries 
of  Beaujonc.  Above  a  hundred  horses  were  kept  constantly  em- 
ployed in  pumping  out  the  water,  in  order  to  prevent  it  ftom  filling 
!A\  the  galleries.  Twenty  fresh  men  descended  every  four  hours  by 
the  shaft  Mamonster,  in  order  to  relieve  the  workmen  who  were 
pushing  a  gallery  towards  Beaujonc,  without  any  loss  of  lime.  The 
engineer,  M.  Migneron,  had  ascertained  with  much  sagacity  the 
true  geometrical  |X)int  from  which  the  gall'ery  must  commence,  In 
order  to  reach  the  imfortunate  sufferers.  For  greater  certainty,  the* 
employed  blasting,  til!  they  were  certain  that  they  had  been  heard 
by  the  sufferers ;  tlien  their  zeal  was  redoubled,  and  the  exertions 
laade  were  incredible,  ^- 
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The  noise  made  by  the  buried  miners  while  endeavouring  to 
penetrate  to  Mamonster  became  gradually  louder  and  louder ;  and 
lOD  the  fifth  day  they  were  able  to  communicate  with  Goffin  and  his 
unfortunate  party.  They  were  informed  they  were  74  in  number, 
that  none  of  them  had  perished^  but  that  they  were  distressed  by  a 
dreadful  heat,  though  sunk  to  the  middle  of  their  bodies  in  water. 
From  that  time  they  wrought  without  light  in  the  mine  of  Mamon- 
ster, to  prevent  the  inflammation  of  the  ain 

A  communication  was  opened  on  the  3d  of  March,  at  seven  in 
(he  evening,  and  every  precaution  was  taken  to  prevent  any  fatal 
effects  from  the  air,  or  from  fire.  After  penetrating  through  a  space 
of  5114-  feet,  a  kind  of  detonation  took  place,  from  the  escape  of 
the  condensed  air.  The  unfortunate  miners  were  then  taken  out^ 
and  every  possible  care  was  taken  to  prevent  any  injury  from  too 
tadden  an  exposure  to  the  air  and  light  They  were  fed  with  a 
little  wine  and  broth,  then  wrapped  up  in  flannels,  and  laid  for 
some  time  on  straw  in  the  mine  itself  before  they  were  brought 
above  ground.  M.  Gofiin,  though  the  most  exhausted  of  all,  came 
out  last,  with  the  engineer,  M.  Migneron,  and  young  Mathieu 
Goffin*  This  extraordinary  boy  had  given  constant  proofs  of  the 
greatest  coolness  and  courage.  On  seeing  his  mother,  he  called 
out  to  her  jocosely,  Wliatj  mother j  are  you  not  married  again  yet  f^ 
When  the  miners  were  in  despair,  and  bursting  into  tears,  he  called 
out  to  them,  ^'  Come  along,  you  behave  like  children,  follow  the 
orders  of  my  father.  We  must  work,  and  show  those  that  survive 
us  that  we  retained  our  courage  to  the  last  moment  of  our  lives/' 
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On  ike  Reunion  of  parts  accidentally  separated  from  the  Living 
Body.    By  Thomas  Thomson,  M.D.  F.R.S. 

I  have  of  late  received  various  letters  containing  queries  on  thb 
sulgect.  I  conceive  that  the  shortest  and  most  satisfiictory  mode  of 
answering  them  will  be  to  give  an  historical  detail  of  all  the  facts  on 
the  subject,  as  far  as  i  am  acquainted  with  them. 

'  It  is  supposed  that  the  first  person  who  discovered  that  separated 
parts  might  be  again  made  to  adhere  as  before  to  the  living  body 
Was  Gaspard  Tagliacozzi,  a  surgeon  of  Bologna,  and  Professor  of 
Surgery  in  that  city,  who  died  in  1553.  He  published  two  trea- 
tises on  the  subject,  with  the  following  titles.  De  Curtorum  Chi- 
rurgia  per  Insitionero,  libri  duo. —  Chirurgia  nova  de  Narium, 
Aurium,  Labiorumque  Defectu,  per  Insitionem  Cutis  ex  Humeris 
arte  bactenus  ignota  sarciendo.    The  firi  r  tracts  is  to  be 

•  Eh  bieo,  mdre,  n'  etes-voaspai 
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found  in  the  Bibliotheca  Chirurgica  of  Maogetus,  vol.  f.  p.  377. 
I  have  never  seen  the  second.  The  first  is  writiea  in  so  very  tedious 
a  style,  and  is  so  full  of  re[jetitions,  that  1  never  could  find  patience 
■  to  read  it  through.  His  method  appears  to  have  been  to  supply 
trtificinl  noses  to  those  persons  wlio  had  lost  tliaC  organ  (a  very 
CoainioD  case  in  those  days)  by  a  (juantily  of  skin  cut  from  the 
fbre-arm.  His  practice  does  not  seem  to  have  had  any  followers^ 
and  indeed  was  soon  thrown  into  ridicule.  The  verses  of  Butler 
upon  the  subject  are  well  known,  I  presume,  to  all  my  readers. 

Garengeot,  about  the  middle  of  the  last  century,  describes  a  casa 
scarcely  less  extraordinary  thati  those  of  Tngliacozzi.  A  Jwrson  in 
a  quarrel  had  his  nose  bit  ofl".  It  was  ilirown  upon  the  ground,  and 
flowed  to  remain  till  it  became  quite  cold.  In  this  state  it  was 
*  frashed,  and  applied  again  to  the  face.  It  iidliered  very  speedily, 
^nd  became  as  entire  as  at  first.  This  case,  which  is  minutely  de- 
scribed by  Garengeot,  was  at  first  neglected  by  his  contemporaries, 
^d  afterwards  thrown  into  ridicule. 

The  experiments  of  John  Hunter  upon  fowls  were  well  calcu- 
bted  to  draw  the  attention  of  medical  men.  He  made  the  spur  of 
(he  cock  grow  upon  his  comb,  and  made  the  testicles  of  cocks 
adhere  and  live  upon  difFereut  parts  of  the  hen.  His  account  of 
transplanting  teeth  is  equally  striking.  If  a  tooth  be  pulled  out  of 
Ae  head  of  one  person,  and  fixed  in  the  jaw  of  another,  it  takes 
loot,  and  fixes,  and  heeomes  liable  to  pain  and  disease  precisely 
like  other  living  teeth-  Similar  experimcots  were  made,  likewise, 
I  believe,  by  Duhamel. 

Two  facts  somewhat  similar  to  the  one  st.-ited  by  Garengeot  are 
iven  by  Dr.  Balfour  in  the  Edinburgh  Medical  and  Surgical 
Journal  for  October,  ISH.  1.  About  the  year  1803  Mr.  Gordon, 
at  present  a  surgeon  in  India,  paid  a  visit  to  Dr.  Balfour,  and  when 
he  went  away  pulled  too  the  door  after  him  with  force.  Unfortu- 
nately a  little  boy,  aged  about  four  years  and  a  half,  the  son  of  Dr. 
Balfour,  who  was  playing  about,  had  his  hand  caught  within  the 
door,  and  immediately  set  up  a  dreadful  scream.  Mr.  Gordon  re- 
turned with  the  boy  in  his  arms,  who  appeared  in  a  state  of  torture. 
pThrec  of  his  fingers  had  been  cut  off  so  completely  that  their  points 
were  only  attached  to  the  rest  of  the  fingers  by  a  small  bit  of  ^in. 
Xhe  fore-finger  was  divided  through  the  middle  of  the  nail,  the 
middle  finger  a  little  below  the  nail,  and  the  ring  finger  at  the  root 
of  the  nail  itself.  The  amputation  was  as  neat  as  if  it  had  been 
^ade  with  a  sharp  instrument ;  thou^^h  at  the  same  time  the  fingera 
were  terribly  bruised.  Dr.  Balfour,  shocked  that  his  son  should  be 
tnaimed  for  life,  put  the  extremities  of  the  fingers  in  their  places^ 
and  with  the  assistance  of  Mr.  Gordon  dressed  them,  though  without 
any  hopes  of  their  adhering.  But  six  days  after,  on  taking  off  the 
bandage,  to  the  inexpressible  joy  of  Mr.  Gordon  and  himself,  the 
adhesion  was  found  complete.  The  skin  and  the  nails  of  the  three 
fingers  separated,  but  were  speedily  renewed,  and  tlie  cure  was  so 
'ittfect  that  it  required  a  very  minute  inspectiwa.  to  find  am 
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difference  between,  the  one  hand  and  the  other.  There  was  merely 
a  slight  scar  at  the  bottom  of  the  nail  of  the  fourth  finger. 

2.  On  the  1 0th  of  June,  1814,  at  eleven  o'clock  in  the  fore- 
nooQ,  two  men  called  upon  Dr.  Balfour ;  one  of  whom,  George 
Peddle,  carpenter,  had  his  left  hand  tied  up  in  a  handkerchief^ 
from  which  blood  dropped.  On  examination,  he  found  the  index 
mutilated.  About  one-half  of  it  had  been  cut  off.  On  asking  him 
what  had  become  of  it,  he  said  that  he  had  not  looked  for  it,  but 
supposed  it  would  he  found  in  the  place  where  the  accident  had 
happeped.  Dr.  Balfour  instantly  sent  his  companion,  Thomas  Ro- 
bertson, to  find  it  out,  and  bring  it  to  him.  The  amputation  had 
been  made  from  the  upper  part  of  the  second  phalanx  on  the  side  o£ 
the  thumb  to  the  third  phalanx  on  the  opposite  side.  It  had  beea 
made  by  an  axe,  and  was  very  neat.  Thomas  Robertson  returned 
in  about  five  minutes  with  the  piece  of  the  finger,  which  was  white 
and'cold,  and  resembled,  both  in  feeling  and  appearance,  a  pieca 
of  candle.  It  was  1-^  inch  long  on  one  side,  and  one  inch  on  the 
other.  Cold  water  was  poured  upon  the  two  wounded  surfaces  to  cleaa 
them.  They  were  then  applied  to  each  other  as  exactly  as  possible; 
^nd  Dr.  Balfour  assured  the  man  that  they  would  re-unite.  He 
listened  with  distrust;  on  which  Dr.  Balfour  endeavoured  to  convince 
him  that  at  all  events  the  experiment  might  be  tried  without  any  in- 
convenience, and  told  him  that,  unless  pain  or  putrefaction  came  on, 
the  bandage  must  not  be  untied  for  a  week  at  least.  (]e  was  advised  to 
suspend  his  arm  in  a  sling,  and  to  abstain  for  some  days  from  all 
work.  He  promised,  at  last,  to  obey  these  directions.  Next  day 
he  returned,  and  stated  that  he  had  experienced  no  pain  or  incon- 
venience, but  that  the  wound  had  continued  to  bleed  a  little.  Dr« 
Balfour  assured  him  that  this  was  of  no  consequence,  and  engaged 
him  to  return  every  day.  But  he  did  not  return  again ;  nor  did  Dr. 
Balfour  hear  any  thing  of  him  till  the  2d  of  July,  when  a  peirsoa 
called  upon  Dr.  B.,  and  gave  him  the  following  account.  Two 
days  ^ter  the  wound  had  been  dressed,  George  Peddic,  yielding  to 
tbe  ridicule  of  his  companions,  who  laughed  at  him  for  giving  credit 
to  what  the  Doctor  had  told  him,  went  to  consult  another  practi* 
tioner.  This  Gentlemaa  at  first  pointed  out  to  him  the  impropriety 
of  bis  conduct  in  going  to  any  other  but  the  person  who  had  dressea 
bim  first;  but  when  the  patient  insisted  on  his  strong  repugnance  to 
carry  a  piece  of  dead  flesh  at  the  end  of  his  finger,  and  requested 
him  to  take  off  the  bandage,  the  surgeon  at  last  consented.  For- 
tunately the  re-union  had  commenced,  which  engaged  the  surgeon 
to  replace  the  bandage,  and  to  persevere  in  the  treatment  which 
Dr.  Balfour  had  begun.  On  the  4th  of  July  Dr.  Balfour  visited 
bis  patient.  The  union  was  complete,  and  the  finger  had  recovered 
its  heat  and  sensibility.  Tbe  skin  and  nail  afterwards  came  off,  but 
there  was  not  tbe  least  doubt  that  they  would  be  speedily  renewed. 
Ilr.  Balfour  terminates  his  relation  with  the  a$4ayits  of  George 
Feddie,  Tliomas  Robertson,  and  Dr.  Reid  (wb*  -esent  when 

tbe  finger  was  first  dr^sed),  before  Mr.  Duoa  Justice  of 

Vol.  VIl.  N^  IV.  S 


On  the  Re-union  of  Paris  accidentaUy  [Apftrt, 

Peace,  in  order  to  remove  all  doubts  respecting  the  authenticity  of 
this  extraordinary  cure. 

Mr.  William  Henry  Bailey,  surgeon  at  Thetford,  in  tlie  county 
of  Norfolk,  having  read  the  above  history  of  George  Peddie,  at 
related  by  Dr.  Balfour,  an  opportunity  soon  came  in  his  way  of  re- 
eating  it  with  equal  success.    A  kbourev  happening  to  separate  the 
rst  phalanx  of  his  middle  finger  from  Ihe  rest,  applied  an  hour 


pes 


and  a  hiJf  after  to  Mr.  Bailey  to  get  the  wound  dressed.  Mr.  Bailer 
vashed  the  wound  and  the  amputated  poition,  replaced  it,  and 
fixed  it  in  its  place  by  means  of  an  adhesive  plaster  and  a  very 
^mple  bandage.  A  week  after  he  found  the  re-union  complete. 
A  pulsation  was  felt  distinctly  at  the  end  of  the  finger,  and  its  colour 
was  natural.  The  patient  complained  merely  of  some  numbness  in 
it.  The  nail,  which  had  received  a  violent  contusion,  fell  off  15 
days  after.  The  union  was  complete  in  five  weeks.  Theampu- 
fated  finger  is  as  strong  and  sensible  as  the  others ;  but  the  first 
phalanx  has  lost  the  power  of  flexion. — EdinhuTgh  Medical  and 
SiirgicolJourTial,Juli/,  1815. 

A  Lady  at  Lausanne  having  read  the  account  of  George  Peddie, 
-  which  was  published  in  the  Biblioiheque  Briiannique  for  May,  1815, 
vol.  lix,  p  42,  had  likewise  an  opportunity  of  putting  ils  accuracy 
to  the  test  of  experiment.  Her  cook  maid,  with  a  large  knife,  had 
accidentally  cut  oft'  a  large  piece  of  flesh  from  her  thumb,  which 
was  laid  bare  to  the  bone.  The  Lady  replaced  the  piece  which  had 
been  cut  out,  and  covered  the  thumb  with  a  large  quantity  of  raw 
sugar,  which  with  the  blood  formed  a  kind  of  paste.  In  24  hours 
the  re-unioQ  was  complete,  and  the  woman  was  able  to  go  about 
her  occupationi  as  usual, — BlHlotkeque  Br'Uannique,  vol.  l,t.  p.  1 00, 
September,  1815. 

I  must  also  state  a  remarkable  cure  performed  by  M,  Percy,  as  he 
relates  it  under  the  article  Enles  Animales,  in  the  12!h  volume  of 
the  Diclionaire  des  Sciences  Medicales,  while  commenting  on  the 
case  of  George  Peddie,  At  the  battle  of  Arlon,  a  soldier,  while  his 
right  arm  was  elevated,  and  ready  to  strike,  received  such  a  dreadful 
blow  with  a  aabre  that  his  arm  was  entirely  cut  off,  except  a  portion 
of  skin  under  which,  fortunately,  the  artery  and  nen-e  had  been 
presened  entire.  "  I  did  not  despair,"  says  the  author,  *'  to  save 
the  arm,  and  I  replaced  it  with  so  much  care  and  precaution  iliat  I 
succeeded."  The  cure  took  up  eight  months;  but  at  last  the  bone, 
the  muscles,  and  the  skin  cicatrized  completely.  The  limb  re- 
mained long  feeble  and  benumbed,  and  the  fore-arm  and  hand  did 
not  recover  their  ordinary  size.  The  last  two  fingers  were  paralytic. 
But  Thiery,  on  his  return  to  the  department  of  Vosges,  was  able  to 
occupy  himself  in  the  affairs  of  husbandry,  which  had  lieen  his  first 
employment. 

In  the  year  1804  a  curious  work  on  this  subject  was  published  at 
Milan  by  Mr.  Joseph  Baronio,  entitled  Degli  Innesti  Animal), 
which  I  Jtnow  only  by  the  nccownt  of  it  given  by  the  editors  of  the 
jBifi/iofhegnc  Ejitapnique,  voV.Wx.  ■p.i^.    V  leXa-Us  »,  wuoberBf 


■  . 


1816.]  .  Separated  Jrom  the  Living  Body.  2$jr 

experiinedts  made  upon,  sheep.  The  wool  on  the  hack  of  ..the  animal, 
was  shaved  off,  and  a  piece  of  skin  three  inches  long  and  two  inches 
broad  was  cut  out  on  each  side  of  the  spijoe  near  the  tail.  The'skin 
ffom  the  left  side  was  applied  to  the  wound  on  the  rights  and  t/ice 
versd.  The  pieces. were  then  fixed  on  with  bandages.  On  the 
ejighth  day  the  bandages  were  removed,  and  the  portions  were  found 
adhering.  This  experiment  w'as  repeated  several  times.  Larger 
portions  weYe  cut  out,  and  they  were  allowed  to  remaip  for  an  hour 
upon  a  table  before  they  were  applied  again ;  yet  they  adhered  as 
well  as  in  the  first  case.  A  similar  experiment  made  upon  the  neck 
of  a  cow  did  not  succeed,  in  consequence  of  the  impossibility' of 
preventing  the  motion  of  the  neck.         .    ^ 

Such  are  th£  facts  respecting  this  curious  and  important  subject, 
as  far  as  I  am  acquainted  with  them.  They  seem  amply  sufiicient  to 
remove  the  scepticism  of  the  most  obstinate  unbeliever ;  and  I  have 
no  doubt  that  the  practice  will  speedily  become  quite  common.  Dr. 
Balfour  seems  enticed  to  the  whole  iperit  of  having  called  the 
attention  of  practitioners  to  this  great  process  of  nature,  and  to 
have  den^onstrated  its  practicability  in  the  most  satisfactory  manner. 
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Register  of  the  Weather  in  Plymouth  for  the  last  Six  Months  of 
1815.     By  James  Fox,  jun.  Esq.    With  a  Plate.  [XLVI.] 
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Misty  ftiorta;  fair  day. 
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Eairday;  misty  at  night. 

High  #ind  ;  cloudy  and  fair. 
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Cloady  and  ftiir. 

Fair. 

Ditto. 
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Ditto  ;  cloudy  at  night, 

Gloudy  aiidfoir. 
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High  wind  ;  ditto. 
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Cloudy,  and  showers. 

Cloudy  iknd  fair ;  a  gale  of  wind  4t  light. 

Stormy,  and  showers'. 

High  wind,  and  showers. 

Cloudy  and  fair,  heavy  showers,  eve. 
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Showers,  and  a  gt^  at  south. 
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High  wind;  cloudy  and  fair. 
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High  wind  by  day ;  a  gale  at  night. 
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Fair  day  ;  cFoudy  zU  night. 
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Cloudy  morn  ;  fair  day. 
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Fair  day. 
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Hoar  frost ;  fair  day  ;  cloudy  at  night. 
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Cloudy, 

High  wind  ;  cloudy ;  showers  at  night. 
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Fog,  morn ;  cloady  day. 
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Cloudy  and  fair. 
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6 

NW 

A  gale,  and  hail  showers,  early  %  showert- 

during  the  day. 
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NE  to  N  W 

Ditto. 

11 

NNW 

Misty. 

12 

NW 

• 

Cloudy  and  fair. 

13 

NW 

0-05 

Ditto,  morn ;  showers,  aftcrn. 

14 

N  W  to  S  W 

Cloudy  and  fair ;  an  halo  at  night. 

15 

W  to  W  8  W 

0*18 

—              i' 

TKj^ir  weather,  high  wind,  and  showers. 
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8-67 


A  gale  early,  morn;  high  wiod»  aai 
showers,  day. 

Hail  and  snow  showers. 

Hail  showers. 

Cloudy  day,  high  wind,  and  heavy  rain  at 
night. 

A  gale,  and  heavy  rain  earljr,  morn  ;  wet 
day. 

Clondy, 

Ditto,  morn;  showers,  afternoon. 

Cloudy  and  fair  morn  \  showers,  after- 
noon ;  high  wind  at  night. 

Ditto,  ditto. 

Snow  showers. 

High  wind,  and  showers. 

A  gale  of  wind ;  f«iir  over  bead. 

Misty. 

Ditto. 

Ditto ;  fair  afternoon. 

Cloudy. 


Inches  rain. 


Barometer :  Greatest  height 30*47  inches 

Lowest  28-98 

Mean 29-811 

ThemoKieter :  GreatesI  height 53^ 

Lowest 21 

Mean : 88-241 
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Article  V. 

A' Comparison  of  the  Old  and  New  Theories  respecting  the  Natwe 

^  Oxymuritttic  Acid^  to  enable  us  to  judge  which  of  the  two  de- 

,  serves  the  Preference.    By  Jacob  Berzelius,  M.D.  Professor  of 

Medicine  and  Pharmacy,  and  Fellow  of  the  Royal  Academy  of 

Sciences  at  Stockholm.  * 

It  is  universally  known  that  Sir  Humphry  Davy  ha«  given  a  new 
theory  of  muriatic  acid  and  its  compounds^  which  seems  already  to 
be  generally  embraced,  though  it  has  not  remained  without  opposi- 
tion. Hitherto  I  have  not  been  able  to  see  its  superiority  over  the 
old  thecMry ;  and  on  that  account  I  consider  myself  as  bound  to:state 
the  reasons  which  induce  me  to  adhere  to  the  old  opinion.  This  is 
the  more  necessary,  as  the  reasons  which  could  induce  such  distin^^ 


«  Translated  from  Gilbert's  AnnaleB  der  Fhysik  for  Sejpt,  1815,  Vol.  L.  p.  356. 
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guished  men  as  Davy,  Gay-Lussac,  Vauquelin,  &c.  to  adopt  such 
opinions^  must  appear  very  strong ;  while  their  example  must  pro- 
duce a  great  effect  upon  others.  At  the  same  time,  I  am  aware 
that  the  obstinacy  with  which  many  philosophers  adhere  to  old 
opinions  is  owing  to  tlieir  incapacity  of  perceiving  the  force  of  the 
arguments  which  are  urged  against  them.  The  danger,  however,  of 
having  this  reproach  thrown  against  myself,  will  not  deter  me  from 
waging  a  war,  from  which,  whatever  should  be  the  result,  science 
must  be  a  considerable  gainer. 


Sir  H.  Davy  found  that  a  piece  of  charcoal,  brought  by  means  of 
the  galvanic  battery  to  the  most  violent  heat,  was  unable  to  decom- 
pose or  alter  dry  oxymuriatic  gas.  Hitherto  oxymuriatic  acid  had 
been  considered  as  a  loose  compound  of  muriatic  acid  and  oxygen. 
From  the  preceding  experiment,  it  follows  that  this  opinion  is  inac- 
curate. Davy  now  supposed,  in  consequence  of  this,  that  oxymu- 
riatic acid  is  a  simple  substance^  to  which  he  gave  the  name  of 
chlorine ;  and  in  order  to  demonstrate  the  truth  of  this  opinion,  he 
made  oxymuriatic  gas  to  act  upon  hot  salifiable  bases.  The  gas  was 
absorbed,  and  a  quantity  of  oxygen  gas  disengaged  exactly  equal  to 
that  which  the  salifiable  basis  contained.  H^nce  he  concluded  that 
the  oxygen  did  not  proceed,  as  had  been  hitherto  supposed,  from 
the  oxymuriatic  acid  gas,  but  from  the  salifiable  basis  itself.  The 
impossibility  of  separating  oxygen  from  oxymuriatic  acid,  by  any 
method  hitherto  tried,  he  considered  as  a  proof  that  the  old  opinion 
is  wrong,  and  that,  according  to  his  own  words,  *^  chlorine  must 
be  regarded,  according  to  a  just  logic  of  chemistry,  as  an  elemen- 
tary substance/*  (Elem,  of  Chem.  Philqs.  i.  24 1 .)  Davy  has  sinc^ 
that  time  endeavoured  to  establish  his  opinion  still  more  completely, 
and  to  confirm  it  by  new  proofs :  and  he  now  considers  it  as  demon- 
strated that  the  old  opinion  is  an  improbable  hypothesis,  because  it 
cannot  be  confirmed  by  experiment.  It  has  not  indeed  escaped  his 
observation  that  chlorine  possesses  properties  which  it  would  pro- 
bably not  have  unless  it  were  an  oxydized  body  ;  but  at  the  same 
time  he  lays  it  down  (p.  485)  that  we  are  not  entitled  to  infer  from 
this  that  chlorine  contains  muriatic  acid. 

As  the  new  opinion,  and  its  apparent  superiority  over  the  old, 
depends  chiefly  upon  these  facts,  I  shall  examine  the  degree  of  force 
which  they  possess. 

It  was  expected,  when  charcoal  was  heated  to  redness  in  oxynia- 
riatic  gas,  that  carbonic  oxide  and  common  muriatic  acid  would 
have  been  formed.  But  the  muriatic  acid  gas  which  we  obtain  is  a- 
compound  of  pure  acid  and  water,  just  as  concentrated  sulphuric 
acid  is  a  compound  of  real  acid  and  water.  Hence  the  reason  why 
this  expectation  canno*  ^^  fulfilled ;  for  the  charcoal  must  either 
convert  the  axyvamt^  rimwiatic  ^cid  des^tujle  pf  waiter,  or 

to  muriatic  radical.  «cid  can  exist  only  in  comijo-* 
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iBtion,  as  may  be  iiircrred  from  analogy  will)  several  other  acids; 
itod  if  the  radicle  cf  muriatic  acid  lias  a  greater  affinity  for  oxygen 
than  charcoal  has,  which  ja  neither  improbable,  nor  without  esample, 
>tlieD  the  preceding  expeclation  could  not  be  fulfilled,  and  yet  it 
would  not  be  necessary  to  infer  that  oxymuriatic  acid  is  a  simple 
liody.  This  fact,  therefore,  though  on  the  one  side  it  seems  favour- 
•ble  to  the  new  opinion,  yet  on  the  other  side  it  does  not  militate 
against  the  accuracy  of  the  old  opinion. 

Tlie  impossibility  of  altering  oxymuriutic  acid  by  means  of  char- 
coal gave  occasion  to  Davy's  idea  that  this  substance  \a  simple.  The 
.fiict,  that  when  it  unites  with  bases  It  disengages  a  quantity  of  oxygen 
^•ZBclly  equal  to  what  was  contained  in  the  base,  he  considered  as  a 
kar  proof  of  the  accuracy  of  that  idea.  We  shall  now,  therefore, 
i&mine  this  proof. 
■i'-  Scientific  propositions,  which  requite  to  be  proved,  must  be  exa- 
mined on  all  sides;  because  that  which,  seen  onlyon  one  side,  appears 
to  be  true,  shows  iiself,  when  examined  on  another  side,  either  quite 
inaccurate,  or  al  least  very  doubtful.  When  Davy  made  these  pro- 
bable discoveries,  his  writings  show  that  he  was  entirely  ignorant  of 
the  experiments  showing  the  constant  proportions  ia  which  bodies 
unite.     Since  that  time  this  branch  of  science  has  been  much  cul- 

*<tivated,  and  is,  1  conceive,  fully  established.  It  is  necessary,  there- 
Are,  to  examine  these  opinions  on  the  side  of  chemical  proportion!. 
•  According  to  the  old  opinion,  oxymuriaiic  acid  is  a  super-oxide, 
Uid  the  separation  of  oxygen  from  it  in  the  preceding  experiments 
is  the  consequence  of  the  greater  affinity  which  the  acid  lias  lo  tbe 
base,;  just  as  by  the  action  of  solphuric  acid  on  the  super-oxide  of 
manganese,'  the  excess  of  oxygen  is  separated,  and  sulphate  of  man- 
ganese fornied.  But,  that  the  base  of  a  super-oxide,  capable  of  be- 
coming an  acid,  should  by  the  action  of  a  base  be  reduced  to  an 
acid  with  tlie  disengagement  of  oxygen,  is  in  fact  no  more  impro- 
bable than  that  the  super-oxide  of>  a  substance  capable  of  becoming 
a  salifiable  basis,  should  by  the  action  of  an  acid  be  reduced  to  this 
basis  with  the  same  disengagement  of  oxygen.  The  quantity  of 
oxygen  disengaged  in  such  cases  must  bear  a  determinate  propor- 
tion as  well  to  that  in  the  acid  as  to  that  in  the  base ;  and  this  pro- 
portion may  be  easily  determined  by  the  analysis  of  some  compoonds 
of  the  acid  and  the  base.  Now  when  we  determine  ihe  compounds 
of  muriatic  acid,  and  the  proportions  of  their  constituegts,  we  ob- 
tain as  a  result  that  if  oxymuriatic  acid,  according  to  the  old 
opinion,  be  a  compound  of  muriatic  acid  with  an  excess-of  oxygen, 
which  it  gives  out  when  It  combines  with  saliSable  bases,  thls^oxygen 
must  be  just  the  same  which  euchlorine  gives  out  when  it  is  in- 
verted into  oxymuriatic  acid ;  that  is  to  say,  -Jth  of  the  quantity 
which  hyper-oxy muriate  of  potash  gives  out  when  heated  to  redness, 
\  as  much  as  must  he  contained  in  pure  muriatic  acid,  and  just  as 
much  as  each  of  lliot^e  bases  contains  with  which  the  muriatic  acid 
in  the  oxymuriatic  acid  is  saturated.  Consequently  when  oxymu- 
riatk  acid  gas  is  absorbed  by  a  hot  salifubtc  basis,  it  must  give  out 
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jti^  as  much  oxygen  as  the  basis  uniting  with  the  muriatic  arid 
contains*  Thus  it  appears  that  the  circumstance  which  has  been 
advacnced  as  a  clear  proof  of  the  inaccuracy  of  the  old  theory  is  a 
necessary  consequence  of  the  precilsion  of  that  theory,  and  conse* 
t|uently  affords  no  sufficient  reason  for  rejecting  that  theory. 

Even  if  we  allow  that  the  non-reduction  of  oxymuriatic  acid  by 
means  of  charcoal  ^ves  in  the  present  state  of  our  knowledge  pro- 
bability to  the  new  opinion,  still  it  cannot  be  considered  as  esta- 
blished upon  eridcnce  which  the  science  will  admit  as  decisive. 
Though  Davy  considers  it  as  evident  that  the  oxygen  comes  from 
the  base  because  it  is  equal  to  what  the  base  contains  in  quantity, 
the  advocate  for  the  old  opinion  is  entitled  to  assert  that  it  comes 
from  the  acid,  and  that,  according  to  the  laws  of  definite  propor- 
tions, it  must  be  equal  to  the  quantity  contained  in  the  base.  It  is 
the  duty  of  the  partisans  of  each  opinion,  therefore,  to  refute  that 
of  their  antagonists  by  unequivocal  experiments ;  and  as  long  as 
neither  party  can  do  this,  neither  the  one  nor  the  other  can  be  con- 
sidered as  established. 

I  conceive  that  by  these  preliminary  ob^rvations  I  have  shown 
that  the  facts  established  by  the  new  opinion  are  not  inconsistent 
iivith  the  accuracy  of  the  old  one.  It  is,  therefore,  clear  that,  in 
order  to  account  for  appearances,  it  is  not  necessary  to  have  recourse 
'to  any  other  explanation  than  what  is  furnished  by  the  old  opinion. 
I  have  thought  it  necessary  to  state  these  things,  in  the  first  place, 
that  the  reader  may  not  forget  that  he  is  not  obliged  by  the  pheno- 
mena to  embrace  one  opinion  more  than  the  other,  but  is  at  liberty, 
after  the  comparison  between  them  which  I  shall  draw,  to  embrace 
fit  pleasure  either  the  one  or  the  other.  . 

I  shall  now  review  the  most  remarkable  compounds  of  muriatic 
Hcidy  flu&ric  add,  and  kdic  acid ;  but  I  shall  dwell  principally  on 
4he  muriatic  acid;  and  as  Davy's  opinion  appears  to  be  almost 
-universally  adopted,  I  shall  follow  the  order  which  it  points  out. 

•  » 

I.  Muriatic  Acib. 

I.    Chlorine  is  a  Simple  Body. 

It  did  not.  escape  the  sagacity  of  Davy  that  chlorine  possesses 
many  of  the  prc^rties  of  oxidized  bodies;  particularly  the  }X'o- 
perty  of  forming  a  combination  with  water  capable  of  crystallizing, 
which  is  not  the  case  with  any  other  simple  body.  He  allows  in 
consequence,  as  we  have  seen,  the  probability  that  chlorine  contains 
oxygen  ;  but  will  not  admit  that  muriatic  acid  is  one  of  its  consti- 
tuent part&  It  cannot  be  denied  that  this  property  of  chlorine  is 
jiot  a  little  unfavourable  to  the  new  opinion,  while  it  is  perfectly 
consistent  with  the  old  one. 

2.  Chlorine  is  a  Combustible,  or  a  Body  capable  oj  uniting  to 
Chlorine  is  capable  of  combining  ygen  in  two  ^^os^^stvkvs^^ 
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namely,  one  volume  of  cliloriiie  wiih  one  or  with  five  volumes  of 
oxygen.  Tl)e  oxide  h  called  euchlorint,  and  the  highest  degree  of 
oxidizement  .IB  called  chloric  acid,  la  these  compounds  there  are 
two  very  remarkable  cireumsiances  ;  1.  It  is  very  siriking  chat  chlo- 
jine,  an  elementary  body,  should  be  so  very  similar  in  its  proper- 
ties, as  cDloiir,  smell,  solubility  in  water,  &c.  to  its  first  oxide,  that 
for  many  years  they  were  not  distinguished.  This  fact  is  uufuvour- 
'^le  to  the  new  opinion;  for  it  is  reasonable  to  sup|)Ose  that  two  so 
wmilar  bodies  are  cOotiguous  oxides  of  tiie  same  base.  2.  The  I^p 
from  one  volume  to  five,  which  chkirine  makes  at  once,  when  we 
compare  it  with  other  tuir.buslible  bodies,  is  without  example.  We 
are  ac(|unlnied  with  no  o\idi-s  in  wliich  one  volume  of  the  base  is 
combined  with  live  volumes  iif  oxygen;  and  from  what  wc  know  o( 
the  corpuscular  theory,  we  may  conjecture  that  such  a  compound 
does  not  exist,* 

The  degrees  of  oxidation  of  chlorine,  according  to  the  old 
opinion,  corrected  by  means  of  the  doctrine  of  definite  pro)xirtioa9, 
are  as  follows :  1 .  Aiuriatic  acid,  comjiosed  of  1  volume  base  +  2 
volumes  oxygen.  2,  Oxymuriatic  acid  {ivper-oxidum  tmiTialostem), 
composed  of  one  volume  base  with  three  volumes  oxygen.  S,  En- 
chlorine  {super-oxidum  murialicvm),  composed  of  1  volume  base  + 
4  volumes  oxygen.  4.  Hi/per-oxymuTialic  acid  {acidum  osyvof 
rialicitm),  composed  of  1  volume  base  +  8  volumes  oxygen.  These 
not  only  agree  perfectly  with  each  other,  but  are  likewise  in  the 
greatest  harmony  with  the  definite  proportions  of  muriatic  acid  iu 
the  simple,  double,  neutral,  and  sub-salts.  From  the  old  opinion, 
likewise,  it  may  be  deduced  that  the  Lieaching  /joaor  obtained  by 
passing  oxymuriatic  acid  gas  through  a  diluted  solution  of  caustic 
potash  is  a  compound  of  the  base  of  muriatic  acid  with  six  volumes 
of  oxygen,  or  an  acidiim  oxymurialatum  ;  for  that  it  is  not  a  com- 
pound of  oxymuriatic  acid  and  potash,  is  evident  from  the  quantity 
of  common  muriate  of  potash  which  is  formed.  From  the  above 
observations,  it  is  obvious  tJiat  the  new  o^iinion  does  not  accord  so 
well  with  the  doctrine  of  definite  proportions  as  the  old  one. 

S.  Chlorine  has  a  stronger  Affinihj  for   Comhustihle  Bodies   than 

Oxygen,  and  therefore  separates  them  from  thai  Svhstance. 
-  Tlie  electro-chemical  discoveries  of  late  years  have  rendered  it 
Eighty  probable  that  cJiemical  affinity  depends  upon  the  electro- 
chemical properties  of  bodies,  and  is  the  greater  the  greater  the 
electro- chemical  opposition  of  the  bodies  united  t<^elher,  When  a 
Ifody  separatesfrom  another  by  simple  elective  affinity,  and  at  thesame 
time  occasions  an  increase  of  temperature,  it  is  a  proof  of  a  greater 
affinity,  which  is  alw.iys  proportional  to  the  increase  of  temperature; 
and  the  increase  of  temperature  itself  appears  to  proceed  from  a 

*  That  nitric  acid,  whic^,  according  (o  some  chcmlitE,  canlatna  only  Gte 
Toliim^iof  oxygen,  in  rcslily  conlHins  six  vflluincs,  I  have  sliowp  by  expcrimenlir 
which  fannot  be  itmcciiralf,  unlcsi  a  number  of  other  ciperimeDU,  lery  easiTj 
performed,  be  Jikcnisc  erroneoug. 
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more  complete  destruction  of  the  electro-chemical  opposition  in  the 
bodies  united  together.  Thus;  for  example,  potassium  separates  the 
metal  from  oxide  of  copper  with  the  appearance  of  fire,  but  from 
the  oxide  of  iron  only  with  an  increase  of  temperature ;  because 
iron  has  a  stronger  affinity  for  oxygen  than  copper  has,  and  there- 
fore destroys  the  electro-chemical  properties  of  oxygen  more  tiom- 
pletely  than  copper  (though  potassium  destroys  them  still  more 
completely). 

Potash  free  from  water  (obtained  by  the  action  of  potassium  oaf 
the  peroxide  of  potassium)  exposed  to  the  action  of  oxymuriatic  gas^ 
absorbs  it  with  an  increase  of  terAperature,  which  when  the  potash 
has  been  previously  heated  amounts  to  the  appearance  of  fire.  The- 
same  thing  takes  place  with  the  hydrate  of  potash,  though  in  a  les9 
degree.  jBy  this  absorption  oxygen  gas  is  set  at  liberty.  If  this 
oxygen  proceeds  from  the  potash,  the  experiment  would  show  that 
chlorine  has  a  stronger  affinity  for  potassium  than  oxygen  has,  and 
therefore  that  it  destroys  the  electro-chemical  properties  of  potas^ 
sium  more  completely  than  oxygen  does;  and  consequently  that . 
chlorine  is  a  more  electro-negative  body  than  oxygen.  But  chlorine 
constitutes  the  basis  of  euchlorine  and  chloric  acid,  that  is,  the 
electro-positive  ingredient ;  therefore  chlorine  is  less  electro-nega- 
tive than  oxygen ;  but  it  is  self-evident  that  it  cannot  be  at  the  same 
time  both  more  and  less  negative  than  oxygen.  Therefore  the  sepa- 
ration of  the  oxygen  from  the  potash  in  these  experiments  is  incon- 
sistent with  the  electro-chemical  doctrine.  Hence  it  clearly  follows 
that  either  the  electro-chemical  doctrine,  or  the  new  opinion  re«« 
specting  the  nature  of  chlorine,  must  be  false.  On  the  other  hand^ 
according  to  the  old  doctrine,  it  is  very  conceivable  that  in  the 
super-oxide  of  muriatic  acid  the  acid  allows  the  excess  of  its  oxygen 
to  escape,  in  order  to  combine  with  the  salifiable  basis,  for  which  it 
has  a  greater  affinity.  As  the  quantity  of  oxygen  in  the  new  com- 
pound remains  the  same,  the  separation  proceeds  entirely  from  the 
affinity  of  the  radical  of  the  basis  of  the  salt.  Hence  it  follows  that 
the  explanation  afforded  by  the  old  theory  is  perfectly  satisfactory^ 
and  agrees  with  the  other  parts  of  the  theory  of  chemistry. 

4.  Chlorine  combines  with  Sulphur,  and  forms  a  Chloride  of 

Sulphur. 

The  chloride  of  sulphur  is  the  muriate  of  sulphur  discovered  by 
Thomson ;  and,  according  to  the  old  doctrine,  it  must  be  a  com- 
pound of  muriatic  acid  and  the  oxide  of  sulphur.  With  respect  to 
this  compound,  the  new  doctrine  appears  at  first  sight  to  have  a 
great  superiority  over  the  old  one,  because  it  is  not  under  the  neces- 
sity of  admitting  the  existence  of  one  oxide  of  sulphur  no  where 
else  to  be  found.  Yet  such  a  supposition  is  by  no  means  impro- 
bable. We  are  acquainted  with  several  bodies  not  capable  of  exist- 
ing insulated  in  a  particular  degree  of  oxidation,  and  which  are  de- 
composed whenever  we  attempt  to  procure  tbcsr  '"^  ^  "«Qanite  state. 
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If  this  be  tlie  case  with  tlie  oxide  of  sul|)liur,  we  need  not  be  sur- 
prised that  it  can  only  be  exhibited  in  a  siate  ofoombinalioD.  Whep 
the  muriate  of  sulphur  is  decomposed  by  water,  all  ihe  oxygen  of 
the  sulphur  combines  with  one-hulf  of  the  sulphur,  and  forms  sul- 
phurous acid;  while  the  other  half  of  the  sulphur  appears  to  be  re- 
duced. According  lo  the  new  doclrinc,  the  wuter  is  decomposed, 
the  hydrogen  forming  with  chlorine  muriatic  acid,  and  the  oxygen 
with  a  portion  of  the  sulphur,  sulphurous  acid.  Tlie  superiority  of 
the  new  doctrine,  therefore,  consists  in  this,  tliat  it  lias  no  occa^on 
to  sup|H)se  the  existence  of  a  lower  degree  of  oxidizemcnt  of  sulphur 
(an  opinion  in  other  respects  not  improbable).  But  we  shall  sooa 
destroy  this  ajiparent  superiority,  and  turn  the  weapons  of  the  new 
opinion  against  itself. 

The  substance  discovered  by  Dr.  Marcet  and  myself  by  the  action 
of  aqua  regia  on  sulphuretof  carbon  is  sufficiently  known.  Accord- 
ing to  the  old  doctrine,  it  must  be  considered  as  a  combination  of 
three  acids  free  from  water,  namely,  muriatic  acid,  sulphurous: 
acid,  and  carbonic  acid.  The  quantity  of  oxygen  in  the  last  two  is^ 
equal  to  each  other ;  and  that  in  the  muriatic  acid  as  great  as  ia 
both  the  others.  According  to  the  new  doctrine,  this  body  must 
consist  of  one  proportion  of  phosgene  (the  name  given  lo  the  body 
formed  by  the  combinatioo  of  carbonic  oxide  and  chlorine)  and  one 
proportion  of  a  compound  of  chlorine,  sulphur,  and  oxygen.  But 
the  proportion  of  sulphur  atid  oxygen  in  this  compound  is  quite  the 
game  as  in  the  oxide  of  sulphur  admitted  by  the  old  doctrine  ia  tlie, 
muriate  of  sulphur  (the  sulphur  is  combined  with  half  as  much 
oxygen  as  in  sulphurous  acid).  Hence  it  is  obvious  that  the  new 
doctrine  must  admit  the  existence  of  the  same  oxide  in  orde^  ID 
explain  the  pature  of  the  compound  in  question.  The  new  doctrij 

|4li£i%fore,  it)  this  point  of  view,  has  no  superiority  whatever    ' 

lipoid  doctrine. 

5,  Chlorine  cimih'mcs  with  Pkosphorns  in  laio  Proportions. 
The  com|X)unds  formed  by  the  action  of  oxymuriatic  acid  on 
phosphorus  are,  according  to  the  old  doctrine,  compounds  of  mu- 
riatic acid  and  phoaphoious  ur  phosphoric  atids  free  from  water. 
When  water  comes  in  contact  with  them,  it  decomposes  them,  and 
reduces  ihem  lo  the  state  in  which  ihey  exist  when  united  with 
water.  But'  according  to  the  new  doctrine  these  compounds  arc 
peculiar  acids  free  from  water,  in  which  the  phosphorus  constitutes 
the  base,  or  the  eleclro-positive ;  and  chlorine,  the  electro -negative 
ingredient.  These  acids  are  capable  of  uniting  only  with  one  base, 
namely,  ammoniacal  gas.  By  all  other  bases  they  are  decomposed, 
a  phosphate  and  a  chloride  b(;ing  formed.  The  old  doctrine  appears 
to  me  in  this  case  to  he  both  simpler  and  more  correct ;  as  it  con- 
liders  tlie  ammoniacal  salt  as  a  double  salt  witliout  water,  and  coi 
posed  of  two  acids  united  to  one  base;  and  (he  compounds  of 
tws  acidji  with  other  bases,  either  as  equally  double  salts,  or  as 


]et  to 


1S16.3        respecting  the  Nature  of  Oxymuriatic  Acid.  2J9 

tures  of  phosphates  and  muriates^  formed  according  to  circumstances^ 
either  with  or  without  chemically  combined  water, 

6.  Chlorine  does  not  combine  with  Charcoal,  but  it  unites  tvith  its 

own  Bulk  of  Carbonic  Oxide  Gas. 

From  the  phenomena  peculiar  to  muriatic  acid  flows  the  old  doc- 
trine that  this  acid  cannot  exist  in  a  separate  state,  as  is  the  case  also 
with  nitric  acid,  oxalic  acid,  tartaric  acid,  and  several  others.  If 
we  suppose  that  charcoal  has  a  weaker  affinity  for  oxygen  than  the 
basis  of  muriatic  acid  has,  oxymuriatic  acid  gas  may  only  be  re- 
duced to  muriatic  acid  when  an  oxide  is  present  with  which  the  acid 
may  combine.  '  If  carbonic  oxide  were  not  unlike  other  oxides  (as 
is  in  general  the  case  with  suboxides),  it  would  combine  with  mu- 
riatic acid,  and  form  a  muriate  of  carbonic  oxide  quite  similar  in 
appearance  to  the  combination  of  one  volume  of  chlorine  with  one 
Tolume  of  charcoal.  According  to  the  old  doctrine,  we  can  in 
some  measure  see  why  charcoal  doe^  not  act  upon '  chlorine,  while 
the  new  doctrine  affords  no  explanation  of  the  reason  why  charcoal 
18'the  only  element  incapable  of  uniting  with  chlorine  without  the 

-  intervention  of  oxygen. 
'  When  chlorine  combines  with  its  own  volume  of  carbonic  oxide, 

.  it  forms  a  strong  gaseous  acid,  which  has  obtained  the  very  im- 
proper and  intolerable  name  oi  phosgene  gas.  This  acid,  according. 
to  the  new  doctrine,  is  analogous  to  chloro-phosphoric  acid,  but 
distinguished  from  it  by  containing  oxygen  gas.  It  is  the  only 
example  of  an  acid  composed  of  one  electro-positive  body,  char- 
coal, and  two  electro-negative  bodies,  chloriqe  and  oxygen.  This 
ftcid  is  capable  of  uniting  only  with  a  single  basis,  ammoniacal  gas, 
and  farming  with  it  a  salt.  By  all  other  salifiable  bases  it  is  decom- 
posed, and  there  is  formed  a  carbonate  and  a  chloride.  Phosgene, 
then,  is  a  pretty  strong  acid,  composed  of  one  basis  and  two  oxygens 
{sit  venia  verbis)^  which  is  capable  of  forming  a  salt  only  with  one 
base ;  since  with  all  other  soluble  bases  it  forms  a  very  different 
compound  of  a  carbonate  and  a  chloride.  - 

According  to  the  old  doctrine,  oxymuriatic  acid  gas  contains  half 
its  bulk  of  oxygen  in  excess.  Therefore  carbonic  ox:ide  gas  finds 
in  its  own  bulk  of  oxymuriatic  acid  gas  a  sufficient  quantity  of 
oxygen  to  convert  it  into  carbonic  acid.  By  the  mutual  action  of 
the  two  gases,  carbonic  acid  and  muriatic  acid  gases  are  f(H*med^ 
which  unite  with  ieach  other,  arid  form  a  double  acid,  in  which  both 
acids  contain  an  equal  proportion  of  oxygen.  This  acid  unites  both 
with  bases  free  from  and  containing  water.  Some  of  thes<5  com- 
pounds are  true  triple  salts,  composed  of  one  basis  and  two  acids ; 
others  only  a  mixture  of  a  muriate  and  carbonate.  To  the  triple 
salts  belong  the  ammoniacal  salt,  the  lead  salt,  and  perhaps  many 
others,  which  may  also  be'  formed  by  a  mixture  of  muriates  and 
carbonates.  For  example,,  if  moist  carbon&te  of  lead  be  introduced 
hito  a  boiling  hot  >and  saturated  solution  of  muriate  of  kad^ 
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0  salts  combine,  and  form  an  insoluble  triple  sair,  composed  of 
I  one  basis  and  two  acids.  It  appears  to  ine  that  iti  this  case  also  the 
I  CUd  doctrine  accords  with  our  other  chemical  opinions. 

iTe  be  coniinBsrf.) 


sew  Compound  of  PlwsphoTtis  and  Polaih.    By  the  Chevalier 
Sementini,  Professor  of  Chemistry  at  Rome.  * 

'Thk  compound  of  potash  and  phosphorus  remains  still  unknown. 
No  mention  is  made  of  it  in  the  modern  hooks  of  chemistry  ;  and. 
Ktaproth,  in  his  Dictionary  of  Chemistry,  says  frankly  that  "  the 
science  has  not  yet  pointed  out  a  mode  of  combining  tliat  substance 
with  phosphorus." 

I  have  obtained,  for  the  first  time,  the  phosphuret  of  potash  by 
the  following  process  : — 

1,  1  saturated  very  strong  alcohol  with  potash.  This  solution  had 
a  deep  amber  colour;  its  consistence  was,  us  it  were,  oily,  and  iti 
taste  very  caustic. 

3.  I  introduced  into  this  liquid  pieces  of  phosphorus,  which  ap- 
peared instantly  covered  over  with  bubbles  of  gas.  The  pliosphorus 
diminished  in  quantity,  dissolving  as  this  gas,  which  was  a  proto* 
pho?phuret  of  hydrogen,  was  disengaged.  When  the  first  pieces 
were  entirely  dissolved,  I  introduced  new  ones  ;  and  1  proceeded  in 
this  manner  till  all  disengagement  of  gas  was  at  an  end,  and  till  the 
phosphorus  ceased  to  dissolve  in  the  liquid,  I'his  laturation  required 
atleast  15  days. 

8.  AttJieend  of  this  fint  operation  I  found  at  the  bottom  of  the 
vessel  a  powder  of  a  dark  red  colour,  and  scales  of  a  certain  bril- 
liancy,  but  covered  with  that  powder. 

4.  I  separated  the  sediment  of  the  liquid  by  the  usual  method  of 
filtration ;  and  the  liquid  appeared  to  differ  from  the  alcoholic  solu- 
tion of  potash  by  its  straw  colour;  by  its  consistence,  which  was  no 
longer  oily,  but  fluid,  like  water;  and  by  its  taste,  which  had  he- 
come  sweetish  and  sharp. 

5.  I  dissolved  the  scales  that  remained  on  the  filter  in  pure  water. 
The  solution  was  muddy;  but,  on  being  fiitered,  it  became  limpi^ 
like  water. 

e.  There  remained  upon  the  filter  a  red  powder,  similar  in  ap- 
pearance to  kermes  mineral. 

7-  The  sides  of  the  vessel  in  which  the  solution  of  the  phosphuiet  ' 
bad  been  made  remained  stained  with  black. 

•^ilbttlated from  t)M  Blbliult^ae  Brilanniq«»,  Scpl,  ISIS,  vol.  Ik.  p.  S*/' 

iHT-ls   lilUPiKtli."--        .i.'V--'    ■■■■  ■■" 


1816.]       New  Compound  of  Phosphorus  and  Potash,  281 

8.  The  liquid  of  paragraph  4,  which  was  exposed  to  the  air^  be^ 
came,  after  some  days,  covered  with  a  yellowish  pellicle,  of  an  oily 
appearance,  which  disappeared  after  some  weeks.  When  this  suIh 
stance  was  separated  from  the  liquid,  it  assumed  the  appearance  of 
No.  5. 

9.  The  two  liquids  (Nos.  4  and  5),  being  evaporated  to  the  oon-^ 
sistence  of  a  syrup,  yielded  confused,  and  not  permanent,  cryt»tals. 
Evaporated  to  dryness,  they  gave  the  phosphuret  of  potash  under 
the  appearance  of  a  white  opake  mass,  which,  when  strongly  heated^ 
burnt  with  a  yellow  flame.  The  residue  of  this  combustion  was  a 
grey  mass,  semi-liquid,  and  deliquescent,  and  in  its  inside  partly 
yellowish,  partly  4)lackish. 

10.  The  scales  remaining  on  the  filter  are  a  true  phosphuret  <tf 
potash,  and  do  not  differ  from  the  liquids  4  and  5,  but  by  the  differ* 
ence  of  the  solid  and  liquid  state.  They  deliquesce  when  left  ex* 
posed  to  the  air ;  and,  when  heated  till  they  become  dry,  they  take 
iire,  and  burn  with  a  white  flame. 

.11.  The  red  -matter  of  No.  6  becomes  darker  coloured  when  left 
exposed  to  the  air,  but  it  remains  humid  and  coherent.  When 
treated  with  pcrchlorate  {hyper-oxymuriaie)  of  potash,  it  givea 
phosphorous  acid  gas,  carbonic  acid  gas,  and  carbonate  of  potash. 

From  an  attentive  examination  of  all  these  facts,  Jt  appears  that 
they  are  the  result  of  a  play  of  affinities,  in  consequence  of  which 
the  greater  part  of  the  phosphorus  combines  with  the  potash.  The 
compound  divides  itself  into  two  portions,  one  of  which  precipitates 
under  the  form  of  scales,  and  the  other  remains  in  solution.  The 
solution  of  the  phosphuret  of  potash  (No.  4)  contains,  likewise,  a 
certain  quantity  of  alcohol  of  phosphorus;  and  the  yellowish  pellicle 
with  which  the  liquid  becomes  covered,  when  left  exposed  to  the 
air,  is  owing  to  thb,  that  the  alcohol,  on  evaporating,  leaves  the 
phosphorus  in  a  state  of  extreme  division,  which  enables  it  gradually 
.to  disappear  when  left  in  contact  of  air. 

Besides  the  principal  compound,  the  phosphuret  of  potash  formed 
in  this  process,  others  are  likewise  produced.  The  alcohol  is  de- 
4X)mposed,  its  hydrogen  is  developed  in  the  state  of  gas,  and  dissolves 
at  the  same  time  a  portion  of  the  phosphorus.  The  carbon  of  the 
alcohol  combines  with  the  phosphorus  and  potash,  which  produces 
the  reddish-brown  matter  of  No.  6,  which  is  a  triple  compound  of 
phospliorus,  potash,  and  charcoal,  as  appears  from  the  products 
when  it  is  treated  with  perchlorate  of  potash.  No.  1 L. 

TJie  two  solutions,  Nos.  4  and  5,  when  burnt  as  described  ia 
No.  9,  contain  likewise  a  portion  of  oxide  of  phosphorus,  from 
which  proceeds  the  yellowisn  and  blackish  colours  which  alternate 
in  the  residue  of  this  combustion.. 

I  proceed  to  the  action  of  the  acids  on  the  solutions  of  the  phos- 
phuret of  potash  of  Nos.  4  and  5.  . 

Hitherto  the  action  of  three  acids  only,  the  sulphuric^  muriatic^ 
and  nitric,  has  beeii  tried.  They  only  produce  an  im^  ncsv- 

position  of  the  phosphuret  of  potash,    Sv\pVuiva  «  ^  ^ 
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fhosphuret  of  potash  of  the  greatest  part  ot  its  alkali ;  and  the  two 
iquids  are  converted  into  a  gelatinous  mass,  which  is  a  mixture  of 
llulphate  of  potash  and  super-phosphuret  of  potash.  This  mixture, 
%hen  heated  till  it  becomes  diy,  exhibits  the  important  plienomenoD 
of  the  complete  decomposition  of  sulphuric  acid ;  a  result  wbtcli 
cannot  be  obtained  completely  by  any  other  agent  than  phosphorus, 

torn  ihis  decomposition  it  comes  to  pass  that  the  heated  mass, 
fore  it  be  quite  dry,  acquires  a  yellow  colour  ftoin  the  sulphur 
leogaged.  This  sulphur  is  gradually  dissipated  in  the  state  of 
^ra{)our.  The  saline  matter  resulting  from  this  decomposition  is 
ibosphate  of  potash. 

'  Muriatic  acid  poured  Into  the  liquid  occasions  the  precipitation  of 

\  i^luriale  of  potash,  which  cannot  he  separated  from  a  certain  quantity 

'  6f  phosphuret  of  potash  that  remains  combined.     Hence  when  the 

biixture  is  heated  it  takes  fire,  in  consequence  of  the   portion  of 

phosphuret  of  potash  which  it  contains. 

Nitric  acid  produces  nearly  the  same  effect  on  the  liquids  of  Nos. 
4  and  5.  The  nitrate  of  potash  which  is  formed  crystallizes  pretty 
rapidly,  and  is  deposited  at  the  bottom  of  the  liquid.  When  en- 
tirely separated  from  the  supernatant  liquid,  and  strongly  heated,  it 
produces  the  same  effects  as  common  nitre.  But  if  the  mixture  of 
jj.quid  and  salt  be  heated  till  it  becomes  dry,  one  of  the  most  violeal 
^nd  dangerous  dclouatiuus  takes  place  to  which  we  are  exposed  in 
(chemistry.  The  experiment  must  be  made  upon  a  very  smalt  quan- 
(ity  of  matter,  otherwise  the  danger  will  be  serious.  Not  being 
HfTBte  of  the  effect,  1  evaporated  to  diyness  about  36  grains  of  the 
salt  mixed  with  tlie  liquid.  The  detonation  was  so  violent  us-  lo 
^ive  me  to  the  ground,  quite  contused ;  and  I  remained  deaf 
-i^uriRg  a  whole  day.  Every  thing  brittle  on  the  table  of  the  labo- 
^tory  was  broken  to  shivers.  Considering  the  small  quantity  of 
ifiatter  capable  of  producing  such  an  effect,  I  conceive  that  thi^ 
Jubstance,  next  to  detonating  silver,  is  the  most  violent  with  which 
.We  are  acquaifited. 

The  phenomena  which  I  have  described  are  doubtless  eniitled  to 
%,more  accurate  examination,  and  1  propose  to  study  them  moie  iu 
«  set  of  experiments  which  1  intend  to  undertake  ;  hoping  thai  in 
the  mean  time  1  shall  receive  such  information  from  those  chemists 
i^tio  are  interested  in  the  subject  as  will  enable  me  to  advance  fur- 
ther in  that  inquiry. 

P,  S.  I  afterwards  found  a  more  convenient  mode  of  obtaining 

phosphuret  of  potash.     It  is  as  foltows : — Form, a  saturated  solution 

at  potash -in   water.    Add  pieces  of  phosphorus.     No  reciprocal 

_    t^tion  tgl^es  place  ;  hut  when  highly  rectified  alcohol  is  added)  ^ 

W   lively  el^h''^scence  immediately  takes  place,  and  prote-phosph Heeled. 

■    hidrogob  "g^  is  evolved  in  abundance.    The  phosphorus  disspLvet. 

with  the  same  rapidity  at  the  commencement  of  the  operaiioo,  ,buj 

mpj-e. slowly  Afterwards.    The  phenomenon  does  not  proceed  fiibiA 

■tie,  SP^i)t  ^evatiqii  .of  temperature  yruJuced  by  ,ilie. mixture  of  4h»' 
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together,  we  obtain  no  direct  combination  between  them;  but 
phosphuk'eted  hydrogen  gas  is  disengaged,  and  phosphate  of  potash 
remains  behind  in  the  liquid.  Hence  the  affinity  of  the  alcohol  is 
indispensable  to  produce  phosphuret  of  potash. 

,  The  aphrodisiac  property  well  known  to  belong  to  phospliorus  inr 
doced  me  to  try  if  the  phosphuret  of  potash  possessed  the  same 
effects  on  animals;  and  my  first  attempts  promised  complete 
success.  If  I  Succeed  in  establishing  this  effect,  this  property  of 
phosphorus  may  be  taken  advaptage  of,  .without  being  exposed  ta 
the  inconveniences  so  frequently  resulting  from'  the  direct  use  of 
this  substance.  I  propose  to  publish  in  a  particular  memoir  Che 
manner  of  administering  this  remedy ;  the  precautions  requisite  to 
}>revent  the  decomposition  of  the  phpsphuret  of  potash  in  the 
stomach,  and  to  add  the  cases  in  which  it  has  been  employed  with 
niore  or  less  iSuccess. 


Article   VII. 


On  the  FentUalion  of  Coal  Mines.  By  Lieut,  James  Menzies^  of 
^-^     the  63th  (or  Durham)  Regiment  of  Foot,    With  a  Plate. 

(To  Dr.  Thomson.) 

DEAR  SIR,  lfewea8tt&-<m'T)fney  Not.  1^,  1815. 

;  In  n^y  last  letter  I  hinted  to  you  that  1  had  for  some  time  back 
been  endeavouring  to  arrange  what  I  conceived  might  be  an  im* 
ptx>vement  in  the  ventilation  of  coal-mines ;  and  that  I  had  been 
interrupted  by  the  arrival  of  a  Gentleman,  who,  it  was  said,  had  a 
new  system  of  ventilation  to  offer,  which  possessed  the  decided  ad- 
vantage of  having  been  already  tried  in  the  Staflfordshire  mines  with 
good  effect. 

'  I  hav6  DOW  learned  that  his  plans  of  ventilation  have  been  re- 
jected ;  that  ttvo  dther  plans  were  deliberated  upon  at  the  same 
time,  one  of  which  had  the  preference ;  but  whether  with  the  in* 
fentioD  of  adopting  it,  I  have  not  ascertained.  I  may  venture^ 
however/  to  predict  that  no  new  plan  of  ventilation  will  take  place  • 
in  thb  quarter  for  some  time  to  come. 

^  It  teo'fireqtietitly  happens,  when  a  person  has  made,  or  fancies  he 
IjiaS'  ftnade,  a  discovery  of  so  nrach  importance  as  a  perfect  system  of 
YMtilation  must  unquestionably  be,  that  he  also  fancies  it  to  be  so 
e^ctteinely  siinpie  as  to  require  some  degree  of  secrecy,  lest  others 
shiMild  tidce  advantage  of  it  to  his  detriment ;  and  at  the  sanie  time 
86  txtrefneltf  perfect  that  little  more  is  requisite  than  to  stipulate 
lipiotti  what  tettms  it  mav  be  employed. 

However  well  founded  these  ideas  may  be  in  particular  cases,  so 
ikr'as  rehrtea  to  the  ventilation  of  coaVtnines  in  xV^e  \io\;OaiQll  ^      ' 
liuld'  ifa<f  $re  cotaplttely  erroneous. '  Tket^  ^t^  ^ioti% 
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jJiOted  prejudices  here,  of  more  than  50  years  undisturbed  j;rowrlf, 
Hn  favour  of  the  existing  system  of  ventilation,  which  the  influence 
lof  no  tadiviilual,  be  his  genius  what  it  may,  can  ever  remove. 
These  prejudices  can  only  be  obviated  by  the  collected  forccflf 
^hlie  opiiiicm.  The  public  has  at  last  been  clearly  convinced  that 
ihe  present  system  of  ventilation  is  miserably  defective;  VVhenefCr 
it  shall  be  as  fully  satisfied  respccling  the  efficacy  of  any  pariiculst 
remedy,  that  remedy  must,  and  will,  be  applied.  Thlre  can  be  no 
troestioo,  tlien,  that  those  persons  who  think  proper  to  conceal  iheir 
discoveries  on  this  important  subject,  expose  themselves  \o  the  most 
liJOrtfiying  disappointments,  by  rejecting,  or  by  neglecting  to  secure, 
jpssistance,  which,  when  given,  never  fails  to  effect  its  purpose. 
?  'Thdse   observations  may   be   illusirated   by  the  circumstances 

fiready  alluded  lo.  We  Bud  (but  tivo  or  tltrce  plans  of  ventilation 
ave  been  formed,  and  Itept  secret;  that  (k'o  have  been  reiecled; 
^nd  th.1t  one  has  received  that  cold,  doubtful  sort  of  approbaiioa, 
<frhich  is  equal  to,  if  not  worse  than,  contempt.  Let  us  hope  ihst 
this  example  will  induce  every  person  who  has  turned  his  thoughts 
■ib  the  subject  of  ventilation  to  come  forward,  and  lay  before  the 
|nib!ic,  without  hesitation -or  reserve,  every  thing  whicli  he  may 
conceive  likely  to  prevent  the  recurrence  of  those  tremendous  acct- 
fltnts,  the  frequency  of  which  more  than  sufficiently  proves  that 
■^arccly  any  tipw  system  of  ventilation  can  he  more  destructive  of 
'-liuman  life  than  the  old. 

"  ■  Under  these  impressions,  I  propose,  if  you  can  spare  so  much 
^ootti'  ifi  your  Journal,  to  lay  before  your  readers  the  outlines  of  a 
^lan  of  ventilation,  the  arrangement  of  which  has  for  a  considenMe 
•ttme  back  occupied  my  leisure  time,  until  it  was  intcrrtipted,  aS  I 
^ave  already  staled,  by  the  hope  of  seeing  a  remedy  immediately 
applied  :  I  say  arrangement,  for  1  am  not  sure  that  I  shall  have 
much  claim  to  invenlion,— certainly  none  at  all  to  discovery. 
■*-  My  plan  is  constructed  upon  two  fundamental  principles,  or  wett- 
"(igcertained  facts.  Tlic  first  of  these,  viz,  the  dip  or  decH nation  fnn 
Uhe  horizontal  line  of  all  the  strata  of  which  the  crust  of  the  gI6be 
%  eomposed,  is  miincioned  by  every  author  who  h.is  written  on 
'ftlinerfflogy.  It  is,  indeed,  the  leading  fact  of  the  science,  wpoli 
"iyhieh  numerous  practical  operations  depend ;  though  there  art  none 
W  more  imporfanee  than  the  additional  one,  which  it  is  hoped  riisy 
be  founded  upon  its  application,  as  a  principle,  to  ventilation. 
••'*  In  a  small  work,  ptifaUshcd  here  in  1809,  by  Mr.  Westgarlh 
'"Forster,  entitled,  A  Treatise  on  n  Section  of  the  Strata  comnienriiig 
Aiear  Nt'wcasilc-upon-Tyne,  &c.  the  author  begins  by  desctftWg 
'me  stratification  of  coal :  and  as  this  description  contains  afltnflst-'l^t 
'*Wat  is  Wcesiary  to  be  known,  so  fiir  as  relate*  to  the  presertf  ^ftf- 
■•^pose,  it  will  he  proper  to  extract  jind  connect  such  parts  0^'lf  is 
'ffiiay  assist  In  giving  yo'ir  readers  a  clear  idea  of  the  facts.  '  "  *">' 
2"  At'p;9,  he  bej^ns  by  explaining  "the  term  sfro/a  in'-natij>Bi 
^htoty  ''■  tb  -dgni  IV  **  <he  ae-MtraV  beds  or  lavets  of  stone,  or  varldii* 
ifl^stAhces,  wfacrebf  the  soVi4  v^vts  ot  v\vtt  «3X-Ja-»  " 
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These  strata  consist  of  various  kinds  of  mBtter,  as  free-stone,  lime- 
ttaae,  indurated  clny,  coal,  &c.  and  ari;  disposed  in  beds  or  layers, 
(be  under  sgiface  of  one  bearing  agtiinst,  or  lying  upon,  ihe  upper 
surface  of  the  inferior  stratum,  which  last  lies  or  bears  against  tlw 
nest  below  in  a  similar  manner.  Some  of  these  strata  are  of  conr 
siderable  thidtness,  being  often  found  from  GO  to  100  feet,  or  upi- 
wards  {nearly  uniform)  from  the  upper  to  the  under  surface." 

At  p.  1 1 ,  lie  goes  on  to  say  that  "  a  seam  or  bed  of  coal  is  a  real 
fitraium,  which  is  found  to  be  fully  as  regular  as  any  of  those  other 
concomitant  strata  found  in  the  coal-field,  lying  above  and  below  tlie 
coal  i  or,  indeed,  of  any  otiier  of  the  various  strata  which  compost 
the  superficies  of  our  globe. 

,  "  There  are  in  many  coal  countries,  and  m  many  coal-fields,  a 
considerable  number  of  strata  or  beds  of  coal,  of  various  qualities 
and  thickness,  placed  itiatum  siiber  stratum,  with  a  great  variety  of  . 
other  strata  interposed  between  ibem;  and  sometimes  ditfereof 
strata,  or  seams  of  coal,  are  so  near  to  one  another,  that  two,  threQ, 
«r  more  of  them,  are  cut  liirough,  and  worked  in  one  ])it. 
,  "  £very  stratum  of  coal  has  some  degree  of  declivity  or  slope, 
^gether  with  a  longitudinal  bearing;  and  it  stretdies  as  far  everjr 
way  as  other  strata  whicli  accompany  it. 

"The  strata  are  seldom  or  never  found  to  lie  in  a  true  horizontal 
ntualioQ,  but  generally  have  an  inclination  or  descent,  called  the 
dip,  to  some  particular  part  of  the  horizon.  If  this  inclination  be 
.U>  the  eastward,  it  is  called  an  east  dip,  and  a  west  rise  t  and,  ac- 
cording to  the  point  of  the  compass  to  which  the  dip  inclines,  is  the 
denomination.  Tlie  ascent,  or  rise,  is  to  the  contrary  point.  This 
inclination,  or  dip,  of  the  strata,  is  found  to  hold  every  where.  In 
some  places  it  varies  very  little  from  the  level;  in  others,  very  con-' 
fiiderably ;  and,  in  some,  so  much  as  to  be  nearly  vertical. 

"  But  whatever  degree  of  inclination  the  strata  have  bi  the 
horizon,  if  not  intercepted  by  dykes,  hitches,  or  (roubles,  they  are 
always  found  to  lie  in  the  regular  manner  first  mentioned.  They 
generally  continue  upon  one  uniform  dip  until  they  are  broken  or 
disordered  by  a  dyke,  a  hitch,  or  a  trouble.  If  the  strata  have  art 
east  dip,  tl»ey  may,  by  the  intervention  of  a  dyke,  have  on  the  other 
sjde  an  east  rise,  whieli  is  a  west  dip  ;  and  in  general  any  consider- 
able alteration  in  the  dip  is  never  met  with  unless  occasioned  by  the 
circumstances  last  mentioned. 

,  "  Every  stratum  in  a  whole  range,  or  class,  or  coal-field,  is  spread 
out  to  a  vast  extent  in  an  inclining  plane,  suppose  of  a  mile,  or  of 
several  miles  square,  like  an  inclining  field,  or  face  of  a  cuuotry.  A 
dead  level  line  drawn  through  that  inclining  plane  is  called  thC 
lear'mg  of  t/ie  siratai  and  another  line,  drawn  right  across  the 
dead  level  line,  or  bearing,  is  called  the  deilivity  of  the  strata,  or 
the  dip  and  rise  of  the  strata.  In  general  we  can  see  but  a  very 
littl£  way  from  th^  rise  to  the  dip,  or  altmg  tlie  line  •f  dechvity  of 
.Sbe.>trata,  because  the  strata  soon  dip  down  out  oC  q>x^  \\A 

I   ■gfl^""";' "  J'""'  "■■■"*"-  of  other  strat;\coTn«ons!Q<yie.  fcm« 
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4  the  conlrary,  we  can  sotneiimes  trace  the  same  individual  stratum, 
t  number  of  strata,  along  ihe  surface,  ur  dead  level  line,  for  several 

Iniles;  and,  lUerefure,  we  muy  properly  call  this  the  longitudiual 

iltQe  of  bearing. 

I  ,  f  From  these  observations  it  appears  that  every  individual  stratum. 

L  JQ  the  (v'lole  section  keeps  its  station  where  you  see  it  placed ;  >Dd 

I  tiuit  it  spieads  as  wide,  and  stretches  as  far,  as  any  of  those  which 

1  'iSP  placed  above  and  below  it,  which,  perhaps,  may  be  for  several 

I  Jiffies  every  way." 

I   t.'*'  The  stratum  which  is  placed  immediately  above  the  seam  of 

l|wl  is  properly  called  the  roof  of  the  coal ;  and  ihe  Etratum  which 

■  l^iplaced  immedlacely  below  a  seatm  of  coal  is  t^ith  equal  propriety 
l^l^dthe  pavement  of  the  coal.  Now  these  three,  tlia't  is,  the 
I  ^r^tum  of  coal,  its  roof,  and  its  pavement,  wiih  the  other  cunc»- 

Bitai;)t  strata  lying  above  and  below  tlieiU)  alwiiys  preserve  iheir 
lotions  and  parallelism ;  that  is,  they  are  all  stretched  out,  uicl 
^read  one  ahuve  another,  upon  lite  same  inclining  plane ;  and  they 
bav^  the  same  lines  of  bearinf;  and  declivity." 

To  tlie  foregoing  may  be  added,  as  entering  a  little  more  inio 
detail,  the  following  passage  from  the  Edinburgh  Encyclopedia, 
^1.  vt,  part  2d,  under  ihe  article  Coal: — 

■  ■,;-'-'  Coals,  wilb  thei)'  various  accompanying  and  parallel  strata,  are 
I  ^nd  lying  in  every  inclination  to  the  horizon,    ^ome  of  them  aiei 

■  '■^rtical,  others  nearly  horizontal,  hut  never  absolutely  so,  to  apy 
I  eon^iderahle  cKtent.  The  most  ctimmon  dip  or  dedinalion  is  from 
I  \  in  i  to  I  in  20." 

i      From  the  description  just  quoted,  your  readers  will  probably 

I  \ifi  able  to  acquire  a  correct  notion  of  the  general  position  of  the 

I  e^  strata;  and  in  order  to  form  a  tolerably  precise  idea  of  a 

r  coal-mine  in  thu  neiglibourhood,  before  it  has  been  opeoed,  they 

[  ](^ve«nly  to  suppose  a  jionion  of  this  inclining  stratum  of  coal  to  be 

'  'iispread  out  like  llie  face  of  a  country,"  to  the  extent  of  1200 

I  y^ds  square ;  that  it  is  six  feet  thick  from  the  "  roof  to  the  pave- 

*  ifi^nt;"  that  it  dips  to  the  south-east,  consequently  rises  to  tlie; 

I  wft^'^^^t  i  ^<i'd,  further,  that  the  south-eastern  side  of  this  sup- 

I  posed  square  of  1:200  yards  is  00  fathoms,  or  180  yards  in  perpeo- 

diculur  depili,  while  the  north-weslern  side  is  only  f^O  yards  beloV' 

tjie  general  surface  of  the  country.     This  is  taking  tlie  dip  at  tlie 

jfte  of  I  in  12,  nearly  the  mean  of  (be  extremes  quoted  from  lh« 

^ic^lopedia,  and  which  will  be  found  to  correspond  with  the  dip 

d|  several  >collIeries  now  working. 

Haying  thus  eshibited  a  field,  stiatum,  or  seam  of  coal,  in  its 
extent  aiid  position  in  the  bowels  of  the  earth,  it  is  necessary  to 
state,  far  the  information  of  such  as  are  not  much  conversant  in  tli«' 
details  of  coal-mining,  that  there  are  many  very  formidable  oh- 
siacles  to  be  encountered  and  obviated,  before  it  be  brought  to  tbe 
surface  front  such  a  depth.  The  sinking  a  s/iajl,  or  pii,  1  hO  yards 
ia  dcptif,  pjjiefly  ihiough  rocks,  many  of  which  are  of  the  haxdefll. 
dcicription,  mighx  seem  lo  aGun\i\i'j'£mc4.^n'yauVi'M>ii),*Y^ — '-'' 
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difficulty.  To  the  proprietors  of  ihe  mine  it  J*  indeed  a  most  serious' 
one.  The  expense  is  enormous,  and  success,  after  nil,  uncertairf)> 
This  diffioiilty,  however,  rest?;  here ;  the  coal  can  he  got  at  witiP  _ 
liltie,  if  any,  danger  to  the  lives  of  the  persons  employed  in  flndu^,^ 
ing  it.  ; 

ObsOicles  of  a  very  different  tiature  are  mot  with  when  the  Coifl' 
is  found ;  tliey  are  generally  in  attendance,  and  commonly  present' 
therflselves  along  with  it.  These  consist  of  water,  which  must  be 
extracted  as  fast  as  it  comes  in  :  of  two  kinds  of  mr,  one  of  whichj; 
if  inhaled,  instantly  sulTorates,  from  which  deadly  projierty  it  h'aa 
obtained  from  the  miners  the  significant  name  of  chook  damp.  B5* 
chemists  it  is  known  to  be  carbonic  acid  gas.  The  other  kind  of  ai^ 
possesses  destructive  powers  far  more  extensive.  This  formidable* 
compound  in  certain  circumstances  takes  fire  at  the  flame  of  the* 
miner's  candle,  and  explodes  with  such  irresistible  force  as  to  draiP 
in  pieces  men,  horses,  wat!;gons,  or  whatever  may  haj^n  to  be  withift* 
its  range,  which  not  unfrequently  extends  through  all  the  workingf^ 
of  the  mine.  I 

This  terrible  enemy  to  miners  is  called  by  ihemjlre-damp;  abbva' 
ground,  il  is  commonly  called  foul  air,  which  term,  it  may  be  re^ 
marked,  is  extended  to  all  sorts  of  air  which  are  known  to  be  nosiotuP 
OT  fatal.  By  chemists  this  air  is  termed  carbureted  hydrogen  gas, '. 
Mow  it  is  generated  has  but  little  reference  to  the  object  of  tl«d^ 
paper.  It  is  sufficient  to  observe,  that  it  is  found  in  the  workings/ 
of  cavities  left  by  the  workmen  in  bringing  out  the  coal ;  that,  ^ 
not  removed,  it  gradually,  and  sometimes  rapidly,  accumulates;  and^ 
that  its  firing  has  often  produced  most  depltnrablG  effects. 

This  fire-damp,  foul  air,  or  carbureted  hydrogen  gas,  has  beeH^ 
ncamined  by  philosophei^ ;  and  its  distinguishing  properties  haV^P 
been  ascertuned  by  esperiment.  The  most  striking  of  these,  wzj* 
inJlammalAlityf  is  found  to  be  restricted  to  certain  conditions.  Ontf* 
is,  that  atmospheric,  or  common  air,  must  be  present ;  otherwise  it' 
will  not  take  fire  at  all.  Another,  that,  though  it  will  burn  in  open' 
air  when  lighted,  as  we  see  in  gas  lights,  yet  it  will  not  explode 
unless  it  amounts  to  ^i^th  part  of  Ihe  bulk  of  common  air,  witWi 
which  it  must  also  be  coiifiited  in  some  way,  so  as  to  be  under  eom-l 
pression. 

Another  property  of  this  air  is  no  less  remarkable  j  and  that  is  its ' 
Imiity,  or  comparative  lightness.  It  is  among  the  lightest  of  alf^ 
k^wv'n  substances.  Any  bulk  of  it  has  only  about  half  the  weight 
of  an  equal  bulk  of  common  air.  Hence  its  tendency  to  asceni, 
oiTather  to  be  forced  upwards,  by  the  pressure  of  the  atmosphere; 
aff  a  cork,  when  placed  at  the  bottom  of  a  vessel  of  water,  is  forceS* 
ufwards  by  the  superior  weight  and  pressure  of  the  surroundin^f 
fluid.  1 ' 

•This  property  was  lately  exemplified  in  the  ascent  of  Mr.  Sadler's 
balloon  fronu  Newcastle,  which  was  fiHed  with  a  gfw  n*""'"  "f  ihe' 
s^e  qualities  as  that  which  infests  more  or  Usst.l\ec<A  '^cA' 
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'-  iBut  this  peculiarity  was  doubtless  impressed  on  this  substance  Tor 
<ether  and  more  important  piirpoaes.  It  presents  itself  as  ilie  means 
of  getting  rid  of  the  gas  in  situations  wliere  it  is  evolved,  or  accu- 
'inulated  in  dangerous  quantities ;  and  with  tlie  intention  of  assun.ing 
this  striking  property  of  inflammable  air  as  a  ftindamcuta!  principle 
ID  ventilation,  it  is  necessary  to  adduce  some  evidence  in  support  of 
^lat  has  already  been  said  concerning  it. 

-  In  the  Annah  of  Pliilosopky  for  the  month  of  June,  1814,  at 
•jfc43S,  the  following  passages  occur : — 

"  1  wish  the  proprietors  of  coal-mine^  would  turn  their  attention 
to  some  circumstances  which,  if  duly  attended  to,  would  enable 
t'lem  completely  to  put  an  end  to  the  disastrous  effects  of  explo- 
'^■ionsof  fire-damp  in  their  mines.  These  circumstances  are  the 
'following:  —  1,  Esploaions  of  fire-damp  are  confined  to  deep 
.Qoal-mines,  and  never  happen  in  those  at  no  great  distance  from 
the  surface  of  the  ground.  Thus  nobody  ever  heard  of  such  explo- 
-lions  in  the  neighbourhood  of  Edinburgii  or  Glasgow  ;  but  about 
rBorrowstoness,  where  the  mines  are  deep,  tliey  occur  as  well  as  rn 
•  Sngland.  2.  The  specific  gravity  of  carbureted  hydrogen  gas  is 
.'only  0'355,  or  a  very  little  more  than  one-half  of  the  specific  gravity 

■  I  tff  common  air.  3.  If  you  lei  go  ever  so  niuch  carbureted  hydrogen 
-gBs  in  a  room  with  an  aperture  at  the  roof,  and  e<[amiiie  the  air  of 
^e  room  half  an  hour  after,  no  traces  of  the  carbureted  hydro^n 

'will  be  detected,  4.  Carbureted  hydrogen  will  not  explode  unless  it 
^pmounls  to  ^tK  of  the  bulk  of  the  common  air  with  which  it  is 
-"'mixed.  The  unavoidable  conclusion  from  these  facts  is,  that  if  the 
""fire-damp  accumulates  in  coal-mines  .Ki  as  to  explode,  it  is  only 
I'because  circumstances  prevent  it  from  making  its  escape  with  suffi- 
■  eient  rapidity.  Hence  it  follows  that  the  defect  lies  in  the  mode  at 
'present  employed  to  ventilate  coal-mines;  and  that  if  the  mines 
'"Were  ventilated  according  to  the  well-known  principles  of  hydrau- 
''lics,  no  explosions  would  ever  take  place. 

.  1'  ■  "  To  prevent  the  evolution  of  fire-damp  I  conceive  to  be  impos- 
'  I  'wbte ;  to  attempt  to  destroy  it  wlien  formed,  as  has  been  sometimes 
^proposed,  is  quite  absurd ;  but  allow  it  to  make  its  escape  I'rom  the 
'*ftiine  without  obstruction,  and  it  will  occasion  no  inconvenience 
t>  whatever." 
1-'  ■  Having  so  far  explained  the  principles  to  be  employed,  it  ndw 

■  rpmains  to  show  bow  they  may  be  combined,  so  as  to  secure  their 
^constant  operation  in  "  letting  "  the  fire-damp  "  escape  with  suffi- 
«'«ient  rapidity,"  and  "  without  obstruction." 

Keferring,  then,  to  ihe  description  of  the  strata  already  gi\-en, 
your  readers  will  readily  perceive  that  Fig.  1,  Plate  XLVll.,  is 
intended  to  represent  a  perpendicular  section  of  a  field  of  coal  in 
the  direction  of  the  dip  and  rise,  in  which  B,  C,  D,  show  pretty 
nearly  the  direction  of  the  inclining  stratum  of  coal,  thougli  the 
thickness  is  enlnrged  beyond  its  due  proportion,  oo  account  of  the 

■  ^aUaess  of  the  scale. 

A  represents  a  pit,  or  sbalt j  smtiV.  Vo  \\>t  toiv  c 
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4fft': lower  eige^  which  shaft  is  liSO  y&rds  hi  depth.  E'  is-Mc^r 
jdiaft,  distant  1200  yards  froni  A,  •wnJch-is  aho  susk  ta  the- coal  on' 
its  highery  or  north-western,  side.  IF  the  coal  be  supposed  lo>  rise 
|h)ra  B  to  D  at  the  rate  of  one  yard  id  twelve,  then  D  must  be  100 
^ards  higher  than  B ;  consequently  the  depth  of  the  shafts  E,  fiom- 
ith^>  surface  will  be  80  yards. 

It  has  already  been  observed  that  it  in  possible  to  sink  pits  tO  these 
or  to  greater  depths,  without  danger  to  the  lives  of  the  workmen. 
It  is  now  to  be  added  that  it  is  also  possible  to  open  a  communica**' 
tion  below  ground,  between  pits  situated  at  considerable  distances 
from  each  other ;  and  that  when  two  or  more  pits  are  sunk  for  one 
mibe,  the  first  operation  is  to  open  such'a  comtnunication. 

Let  it  be  supposed,  then,  that  a  communication  between  the 
shafts  A  and  E  has  been  opened  in  the  usual  way,  by  dicing  a 
passage  through  the  coal  from  HtoD.  The  whple  passage.  A,  B, 
C,  D,  E,  will  then  resemble  a  tube,  of  which  the  two  divisions, 
!  A,  B,  and  Ey  D,.  are  perpendicular  to  the  horizon,  and  of  which  th^ 
•middle  part,  B,  C^  D,  has  a  considerable  angle  ofdecliliation 
..from  It.  ■ 

It  would  seem  to  be  eiddent,  d  priori^  that  a  current  of  air,  if  it 
should  move  at  all,  without  mechaDical  impulse,  would  proceed,  in 
avtube  of  this.form,  and  in  this,  positbn,  from  A  to  E,  and  jaot 
frpm  E  to  A ;  but  this  may  easily  be  subjected  to  experiment. 

.L»:  Let  ft  tube  be  constructed-  of  any  material  which  conducts  heatr* 
slAwIy,:  as  glass,  for  instance.    Let  it  be  made,  exactly  oif  ihe-for^i 
'  repipesented  in  Fig-  1,  and  placed  precisely  in  the  same  position 

•  witkrespeet  to  the  horizon.    .Let  heatrbe  applied  to  any  part:of  the* 
nliddie  division,  B^  C,  D,  by  the  flame  of  alamp,  of  otherwise,- ai^d- 

:&  eiroulation  of  air  will  commence,  and  .proceed  from  A  to  E, 

•  which  may  be  made  evident  by  placinga  little  down  of  fellers 
ov^teach  opening  of  the  tube:  the  ascending  air  will . carry  it 
upward  from  E,  while  the  descending  current  wiltpress  it  downward 
jnto  A.  2.  Let'the  tube  be  filled  with  carbureted  hydrogen  gas,  or 
fiDfr^datnp.  The  same  eilects  will  follow,  without  we,  applicatiott  of 
heal,  or  of  any  mechanical  impulse  whatever.  .  Apply  hettTy  a^ 
before^  -and  it  will  increase  the  rapidity  of  the  current.  3.  Fill  the: 
tube  with'  any  proportions,  equal  or  unequal,  of  fire-damp  and 
common  air :  the  current  will  still  take  the  same  direction,  and  will 
still  be  quickened  by  the  application  of  heat.  .      -*  ■ 

Theto  are  all  the  cases  that  can  possibly  occur,  involving  .<he 
chances  of  danger  from  inflammation,  or  explosion,  in. the: passiige 
A,  B,  C,  D,  E,  considered  as  the  first  openings  ofa  coairminej  for 
this  passage  must  either- be  filled. with  common  air,-  with  fire-d^i^, 
>icr«>with  certain  proportions  of  each  with  the  other*  But,«kh 
whichever  of  thesekinds  or  mixtures  of  airit  jafiayi^.^Ue^^  it  «im^/ 
circtdaie ;  because,  first,  the  temperatureTi»4(D9P^  in  ,geni^al  < 

bigberbetow  ground  then  at  the  »urfeee^-ffjp||iiiM 
circulation;   and,  secondly,  because  B,  b^|^.|f{(0'^^ard&  .ik^^ 
-f  bys9  A  would  continue  it  in  ^h^  dk«si43i9%^ifiit>U'  "^ 
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So  long,  then,  as  there  is  only  the  passa^  B,  C,  D,  hetween  ilie 
twoiharts,  the  veotilaJion  of  this  passage  is  an  operation  of  great 
simplicity ;  but  this  passage  is  only  ihe  base  line,  as  it  may  be  called, 
)rom  which  numerous  excavations  are  to  proceed  in  different  direc- 
tions, as  far  as  the  rif;ht  of  working  extends,  or  as  far  as  it  piay  be 
possible  to  carry  them  with  safely.  Hence  it  is  obvious  that,  as  the 
space  thus  hollowed  out  below  ground  enlarges,  the  atmospheric 
current  ought  to  flow  througli  every  part  of  the  workings,  to  enable 
the  workmen  to  breathe,  to  supply  air  for  the  necessary  quantity  of 
light,  and  to  prevent  the  fire-damp  from  stagnating  in  dangerous 
quantities. 

To  give  your  readers  an  idea  of  the  mode  in  which  this  may  be 
eHi-'Cted,  Fig.  2  represents  a  ground  plan  of  the  coaUfield,  of  which 
Fig.  1  is  a  perpendicular  section.  In  this  figure,  B  is  the  downcasl, 
or  lower  shaft ;  D,  the  wpcoif,  or  higlier  shaft;  and  C,  the  passage 
connecting  tliem,  as  already  shon-n  in  Fig.  1.  The  shaded  rhom- 
holdal  figures  are  the  pillars  or  masses  of  solid  coal,  left  standing  to 
support  the  roof ;  and  the  parallel  and  oblique  openings  between  ihe 
pillars  aie  the  workings,  or  excavations,  left  empty  by  removing  the 
coal ;  and  through  which  an  adequate  supply  of  atmospheric  air 
must  be  constantly  directed,  to  ensure  the  safety  of  the  mine. 

h  is  a  feet  well  known,  and  particularly  by  miners,  that  the  cur- 
rent of  atmospheric  air  in  a  mine  wilt,  v/hen  unobstructed,  always 
take  the  most  direct  passages  it  can  find,  Fi-om  its  entrance  to  its 
outlet.  Hence  the  direction  of  this  current  when  introduced  at  B, 
the  downcast  shaft,  would  be  along  the  passage  C,  to  the  upcast 
shaft  at  D.  This,  however,  would  not  answer  the  purpose  of  ven- 
tilating the  other  parts  of  the  mine  ;  but  if  we  stop  the  passage  C 
at  or  near  to  the  shaft  B,  we  shall  turn  the  current  into  the  two 
next  passages,  e,  e,  on  each  side  of  B.  If  we  want  to  cany  it 
further,  it  is  only  necessary  to  stop  tiie  passages,  e,  e,  and  then  will  it 
pi'oceed  to  the  next  pessages,  J,/,  and  so  on,  by  similar  means,  to 
the  extremities  of  the  workings,  g,  g^  To  distribute  this  current 
equally  the  shaft  B  may  be  divided  by  a  partition  across  it ;  but  in- 
practice  it  will  be  found  to  divide  itself  aecurately,  in  proportjoil 
tite  demand  opened  for  it.  ' 

-It  is  not,  however,  to  be  understood,  that  the  whole  of  the 
culating  current  is  to  be  introduced  into  any  one  passage,  untcss' 
some  very  particular  oijcasion*.  In  the  ordinary  circumstances 
the  mine,  it  must  IxKarefully  distributed  through  all  the  passages 
by  a  judieious  application  of  iloppingx  ;  and  these  must  I}e  so  con- 
structed as  to  adlnit  the  necessary  supply  of  air  to  the'  passages  in 
which  they  may  be  placed. 

Nothing  can  an;.wer  so  well  for  a  stopping  as  a  door,  hung  op 
hinges  from  the  roofi  so  as  to  swing  freely  In  either  direction,  said 
so  place<L,  that,  whon  at  rest  in  iis  perpendicular  position,  it  oay** 
aci^uralcly  shut  up  the  passiigc    It  is  obvious,  iliat  by  opening' sflttf!" 
adooe  more  or  Jess,  the  current  of  air  through  the  passiijje  in  ^\ii^^i 
/jT  5fUJd5  0)^7  be  reguktetl  at  p\ea»ute -,  aaiiiito,vVmv]  \»&  &i   " 
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the  point  which  has  been,  found  to  admit  the  requisite  iu{)f)ly.i 
These  doors,  or  stoppings,  may  be  m&de  of  hglit  materials,  a^' 
they  are  not  intended  lo  wiUistanil  the  application  uf  any  coosidcr-i^ 
able  force,  lu  placing  ibem  there  js  only  ui>e  rule  to  be  observedit) 
which  i^  that  they  must  itlirays  he  fixed  in  the  touer  opening  ofij 
the  passagf,  with  regard  to  the  general  dip  of  the  mine,  and  aetn 
ia  any  higher  part  of  it.  Stoppings  for  instance,  miist  not  be  pulu 
into  the  upper  ends  of  the  passages  it,  h,  but  into  (be  lower  extran) 
miiies,  as  in  the  similar  jiassages,  i,  i.  While  these  precautlonih' 
are  attended  to,  the  stoppings  can  never,  by  any  accident,  becoia«)| 
the  means  of  accumulating  the  fire-damp.  ,,p 

Recollecting  then  the  rise  of  the  mine,  and  the  levity  of  the 
fire-damp,  an  attentive  e.xaminalion  of  the  figure  will  show,  that  ifi^ 
the  stoppings  be  judiciously  placed,  the  passages  clear,  and  th«^ 
shafts  open,  no  atmospheric  air,  much  less  inflammable  air,  saniQ 
possibly  stagnate,  or  accumulate,  in  any  part  of  the  workings.  1^ 
will  be  observed,  that  the  air,  in  this  mode  of  venilladoo  is  nevat,f 
lurned  down  the  slope,  after  Imving  once  ascended  it ;  but  that  1%^ 
invariably  proceeds  upward  from  the  moment  it  begins  to  asceiu^j 
until  it  is  discharged  by  the  upcast  shaft  at  D.  It  will  also  be  evi>«.) 
dent,  that  the  circulating  current  is  perfectly  under  our  command  hj 
and  that  the  whole,  ot  any  part  of  it,  may  be  excluded  from,  or 
admitted  into,  any  pan  of  the  workings  at  pleasure.  v% 

It  does  not  seem  necessary  to  say  any  thing  more  in  illustratioiitj 
of  tlie  general  principles;  but  it  is  proper  to  notice  certain  circai»t,j 
stances  which  may  occur  to  interrupt  or  derange  their  operation.      ^^ 

The  passages  of  a  mine  are  frequently  obstructed,  and  sometimau^ 
entirely  stopped  up,  by  falls  of  stones,  and  other  matters,  from  th«if 
roof;  when  this  happens,  an  accumulation  of  &re-damp,  more  on^ 
less  extensive,  must  unavoidably  take  place ;  but,  in  the  mode  otn 
workiug  and  ventilating,  which  it  is  the  object  of  this  paper  to  ex.-ti\ 
plain,  the  limits  of  such  accumulations  are  accurately  fixed,  hettiq 
It  be  supposed  for  instance,  that  a  fail  of  the  roof  has  occurred  at^i 
K) so  as  to  shut  up  the  two  passages  1,1,  below  it.  It  is  obvioui^i^ 
that  the  fire-damp  will  gradually  collect,  until  these  two  passag^* 
are  filled  with  it  down  the  slope,  as  far  as  to  the  next  opening4<| 
below;  but  whenever  they  are  filled  so  far,  the  accumulation  roujc 
stop;  because,  as  fast  as  new  supplies  of  fire-damp  arrive,  thejr,}, 
will  proceed  up  the  (passages,  m,  m.  It  may  be  added,  that  thth^ 
fire-damp,  having  so  manv  other  passages  to  escape  by,  would,  iiMt. 
ordinary  circumstances,  collect  very  slowly  beiow  the  full  st  K».i 
and  thus  afford  a  greater  chance  of  its  being  discovered  by  the  per«^if 

•  It  ii  to  be  observei]  In  fnitcQmz  these  ilaors  al  tliii  point,  Ih^I  tRry  are  \m. 
op^ndonttltF  eloptt  and  that  the  fasten! nes'mDs I  besltgbt;  merdy  lufflcleTi't  l3*' 
kerp  the  d»or  in  it>  prapEr  iniilion,  and  lo  give  nay  so  at  to  allan  iha  door  tab 
•hDlon  ttuapplicaiina  of  a  ili^(  degree  of  tVirce.    Tlwii*  being  accidenuJIy  tbat^j 

caniial  produce  anj  bad  effecu,  aa  no  Gredumii  can  H<'cumuln(<;  tith ' — 

below  Ifiem,    The  only  Inconirnience  will  lie  a  tcnnuia.v-3  Atra^v 
BtiftM^lMrit  cvrnit.  <  1 
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sous  appoiateil  to  explore  ibe  worklags  for  this  purpose,  befiare  the 
passag<;s,  I,  I,  were  fully  tliar^ed. 

Such  an  accamulatioa  ot  lire-damp,  tiowever,  supposing  both 
passages  full,  though  very  iiieonsideiahle  when  compared  wilU 
what  frequently  takes  place  in  mines  vetitiiaied  on  diftereat  prin- 
ciples, would  certainly  he  fatal  to  the  miner  who  should  beedlenly 
or  unlortunately  set  it  on  fire.  But  it  is  probable  that  the  niischifff 
would  not  extend  further.  Having  plenty  of  room  to  expand  ID 
every  direction  without  meeting  with  resistance,  it  is  certaia  tluK 
the  lorce  of  such  an  explosion  would  he  speedily  diminished^,  and 
that,  at  a  very  short  distance,  it  would  he  perfectly  harmleM.  Itt 
immediate  eifects  would  be  coiiHned  to  the  blowing  open  sl.  fer  of 
the  sligiit  doors  which  might  he  nearest  to  it,  and  which  the  iMuFa 
of  the  air  would  shut  again  hy  breaking  the  suspending  string  or 
fastening;  and  its  ultimate  e&ects  would  only  amount  to  a  tea>- 
porary  derangement  of  the  atmosplieric  currents  in  thp  imniediate 
ueighlxturhuod. 

'i'he  evolution  of  6re-damp  in  mines  is  in  general  gradual  and 
slow :  but  not  unfrcquently  great  discharges  of  it  are  made  JbIo 
the  workiofn,  from  wjiat  are  called  blowers,  A  blower  is  a  fissuHi 
or  small  opening,  through  whicii  a  stream  of  fire-dnrnp  rushes  into 
the  mine,  in  great  quantity,  and  with  considerable  noise ;  as  if  tbe 
reservoir  from  whieh  it  comes  were  gnder  the  pressure  (A  a  head  of 
water,  which  may  in  some  instances  he  the  case.  Blowers  are  said 
in  geDer;tl  to  proceed  from  the  roof,  but  are  sometimes  also  ob- 
served lo  issue  from  the  floor  of  the  mine.  'I'he  stream  of  gis 
isMies  from  a  blower  in  much  less  quantity  after  it  has  blown  for 
sometime  than  ai  the  beginning;  and  is  generally  found  to  diminish 
gradually,  until  it  ceases  altogether. 

When  the  discharge  of  fire-damp  from  a  blower  is  so  large  as  to 
be  dangerous,  tlicre  is  no  choice  of  the  measures  lo  be  adapted ;  as 
there  is  only  one  which  can  be  effectual,  and  that  is,  to  lead  the 
fire-damp  the  nearest  way  to  the  upcast  shaft.  This  may  be  dtuie 
in  different  modes,  as  may  best  suit  the  circumstances  of  tbe  case. 
If,  for  instance,  a  dangerous  blower  issues  in  a  place  which  is  no 
common  thoroughfare,  as  at  N,  the  simplest  mode  of  directing  it 
to  the  upcast  shaft,  is  to  let  it  have  the  whole  passage  to  itself,  by 
shutting  the  lateral  doors,  o,  o,  and  p,  p,  on  each  side,  and  leaving 
an  evening  in  the  lower  one  at  K,  to  admit  a  sufficient  supply  ef 
air  to  float  the  products  of  tbe  blower  to  tlie  upcast  shaft. 

But  when  a  blower  occurs  In  a  part  of  the  mine,  through,  whic^i 
it  is  absolutely  necessary  to  pass,  and  llmt  frequently,  the  aiq^  of 
cure  is  more  difbcult,  and  consequently  more  expensive. 

Let  Fig.  3  represent  a  sectiot}  of  a  passage,  in  which  a  blover, 
A,  issues  from  the  roof,  and  lias  formed  an  excavation  in  it.  To 
carry  off  the  fire-damp  as  fast  as  it  issues,  it  will  only  be  necessary 
to  fix  the  tube,  B,  along  the  roof  of  the  passage,  so  that  its  upright 
part,  C,  may  open  into  the  highest  part  of  the  excavation,  wTjich 
Eoay'be  enlarged  and  deepened  (ot'Wwa  ^\iTy»t.   tVe  aOft«  ^(mI  of 


y  be  appliiid  M 

This  tube  ia« 

D  answer  best,  w 
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the  tube  inuat  open  into  the  upcn?!  shaft  at  D.*  We  hAvc  alrea^"^ 
seen,  that,  whatever  kind  of  air  may  be  contained  in  a  similar  tub^'. 
and  in  a  similar  p'lsilion,  it  may  be  made  to  proceed  upwards,  hv 
the  application  of  heat.  In  this  case,  however,  it  will  act  of  me^ 
but  will,  of  course,  be  assisted  by  heat,  which  may  be  t 
surrounding  a  foot  or  two  of  it  with  boiling 
he  made  of  auy  materials  which  may  be  supposed  to  a 
east-'iron,  sheet-iron,  wood,  &c. ;  and  may  be  made  of  any  rDnl¥a 
flat,  square,  or  round.  If  made  of  thin  deal,  which  will  Hk 
cheapcft,  that  pan  of  it  which  will  be  immersed  ia  hot  waUfr 
must  of  course  be  made  of  iron.  ^ 

The  occurrences  of  fells  from  the  roof,  and  of  blowers,  are  B# 
far  the  most  formidable  of  the  obstacles  which  can  happen  lo  prt*. 
vent  or  to  liinder  this  eysteni  of  ventilation  from  producing  its  ftiH 
eifects :  and  while  your  readers  arc  estimating  the  probable  efticii^ 
of  the  means  proposed  to  obviate  them,  it  is  proper  to  infbtifr 
them,  that  there  is  scarcely  any  standard  of  comparison  to  measaT' 
it  by ;  that  these  obstacles  occur  under  the  present  system  of  vei 
tilation  in  all  their  pernicious  force,  without  having  been  obviate^ 
or  even  successfully  limited.  ^* 

Many  of  your  readers  must,  by  this  time,  be  desirous  of  knoil^ 
ing  something  of  the  mode  of  ventilation  at  present  employed,  f"" 
the  purpose  of  comparing  it  with  the  system  which  is  here  pi 
posed.  And  it  happens  most  tortunately,  that  the  Annals  ofPhiUk 
Sophy  will  furnish  them  with  the  means  of  so  doing.  At  pafjt 
355,  vol.  i.,  of  the  Annals  iif  Philosophy,  they  will  find  a  itmA, 
luminous  description,  (accompanied  by  a  plate)  of  the  workings  tiT 
the  Felling  colliery,  on  the  25th  of  May,  lSf2,  on  which  day  tM 
fire-damp  exploded,  hurrying,  under  most  awful  circumstances,  fli 
fewer  than  92  person?  into  eternity.  The  terrific  scene  canncK' 
be  better  described  tlian  in  the  words  of  ibe  humane  anlhdii 
"  When,"  says  he,  "  the  air  has  proceeded  hizily  fur  several  iM 
through  a  colliery,  and  an  extensive  magazine  of  fire-damp  ts^ 
nited  in  the  wastes,  then  the  whole  mine  is  instantly  illumiaattfll 
with  the  most  brilliant  lightning — the  expanded  fluid  drives  befi^M 
it  a  roaring  whirlwind  of  flaming  air,  wliich  tears  up  every  thing'M 
its  progress,  scorching  some  of  the  miners  to  a  cinder,  buryiw 
others  under  enormous  heaps  of  ruins  slialcen  from  the  roof,  aDK 
thundering  to  the  shafts,  wastes  its  volcanic  fury  in  a  discharge  « 
thick  clouds  of  coal  dust,  stones,  timber,  and,  not  unfrequenil]^ 
limhs  of  men  and  horses. "+  -(' 

Ou  reference  to  this  narrative,  and  to  the  plate  by  which  it  '^ 
illustrated,  the  mode  of  ventilation  at  present  in  cs;  will  be  ibuAdI 
correctly  exhibited :  and  on  comparing  it  with  the  proposed  sygteB4 

■' .  I  *  As  it  will  nOl  aj;a<n  be  nrcrsanrv  In  refer  lo  tbc  figures,  'il  may  b«'praper  (•' 
',f^y„  Ifaal    Ihcy  are  ddI   comliuclpd-  on  any  re%,\i\ai  .tcsle  t>f  praportioD  j  tttffff 

;"f  'pagsO  of  tlii:Narr»ti.e,  and  pV  35*Qf  *"™^'- '  ^        ' 
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it  will  be  much  easier  to  find  tlie  points  wherein  they  difler  ilian 
.those  in.whicli  they  agree. 

It  will  be  perceived,  in  the  first  place,  tiiat  the  workio^,  instead 
of  being  oiilique,  arc  rectangular:  audit  will  immediately  occur, 
that  on  the  face  of  a  considerable  slope,  rectangular  workings  are 
almost  of  all  other  forms  the  most  likely  to  detain  a  portion  of  the 
firc-ditnip  iu  the  lateral  branches ;  white  oblique  workings  are  of  nil 
others  the  most  likely  lo  let  it  pass  upwards.  It  will  next  he  ob- 
servedy  that  the  great  object  under  the  present  system  is  to  convert 
the  whole  of  the  workbgs  inio  a  tube,  which  winds  up  and  dowu 
the  slope  alternately  :  and  which  is  tefininated  at  one  end  by  the 
downcast  shafl,  where  the  atmospheric  air  enters,  and  at  the  oilier 
by  the  upcast  shaft,  where  it  is  discharged.  'I"his  certainly  wears 
|in  appearance  of  great  simplicity,  and  could  we  but  forget  the 
declination  of  the  strata,  and  the  leviiy  of  carbureted  hydrogen 
gas,  it  might  i>e  reckoned  an  admirable  contrivance.  But  neither 
the  Felling  colliery,  nor  perhaps  any  other,  is  a  dead  level :  on  the 
ccHitrary,  it  dips  at  tlie  rate  of*  one  yard  in  twelve,  a  declivity 
suih^ieut  to  give  motion  to  a  loaded  waggon,  which  in  its  descent 
drags  an  empty  one  np  the  inclined  plane,  thereby  saving  the  ex- 
pence  of  mwiy  horses.  Taking  the  mean  length  of  these  workings 
to  be  .WO  yards,  in  the  direction  of  the  dip  and  rise,  the  astonishing 
feet  meets  us,  that,  whatever  portion  of  fire-damp  mny  be  evolved 
in  any  one  passage,  it  must,  after  having  actually  ascended  125 
feet  perpendicular,  again  descend  as  many  I'eet ;  and  this  repeatedly, 
before  it  can  arrive  at  the  upcast  shaft.  What  are  the  consequences 
to  be  expected  from  this  preposterous  op]>osition  to  the  nattiral 
leviiy  of  fire-damp?  they  are  these:  that  it  will  resist  being  carried 
down  the  slope,  with  ail  the  powers  of  doing  so  witli  which  nature 
haft  furnished  ii,  which  are  liy  no  means  small;  that,  though  a 
great  part  certainly  rartv,  and  most  descend,  yet  it  will  take  all 
op |3oi"t unities  of  absconding  by  the  way  into  the  lateral  openings; 
that  apattof.it  will  always  linger  in  the  upper  ends  of  the  pas- 
cages,  antl  in  .many  a  corner  whence  it  cannot  l»e  dislodged;  thaf, 
in  abort,  it  will,  accwmulate  in  the  upper  parts  of  the  workings,  and 
that  it  owy  be  expected  to  explode  there.  And  your  readers  wilt 
aecordiSgly  find,  iliai  the  fire-damp  in  the  FeUihg  colliery  actually 
exploded  in  the  precise  spot,  where,  from  the  influence  and  com- 
bination of  the  circumstances  just  enUmer.'Lled,  an  explosion  was  to 
liave  been  expected.  Is  another  pi'oof  wanted?  a  melancholy  one 
is  at  band.  Let  your  readers  refer  to  an  account  of  a  second 
cxpioaion  in  the  same  colliery,  wiiidi  is  likewise  recorded  in 
the  Amitds  of'-  Philosophy,  vol.  iii.  p.  132,  and  which  cost  the 
Uvea  of  23  persons  r  and  they  will  find  that  tlie-  fire-damp  again 

•   F.aSoFlhe  Narrs(ivp,aud  pM«,  vol.  i.of  the-jfiwali.     Te  niH(en>t«ndtli 
jiHTl  of  Mr.  IIoJ^mih'?  HHrraLivc  prifpcilj,  il  is  iieensary  to  sub^lUnte  llieB 
«oVIA--(W(  fiir  llip  nord  si^nih-TiesI,  nhirb  musl  haie  bee*  an  wror  of  III*  p 
aod  jfbicb  das  brtn  c-opiod  into  tbe  J-nntUi. 
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exploded  in  the  higher  prt  of  the  workings.  It  would  be  cruel  Hi 
aiiach  blame  to  ihe  persons  concerned  in  managing  the  coHiety/ 
where  these  fatal  events  occurred.'  We  are  informed  by  a  pereod, 
whose  veracity  cannot  be  doubted,  "  tliat  this  mine  was  consider^ 
by  the  workmen  a  model  of  perfection  in  the  purity  of  its  air  aifj 
orderly  arrangements."  Andiveare  informed,  that,  at  the  time 
the  second  esplosioa  took  place,  "  the  current  of  atmospheric  dft 
was  so  strong,  thtit  it  was  dilBcult  for  tlie  workmen  to  keep  therlr 
candles  from  being  blown  out  by  itj"  if,  however,  under  ci re tins^ 
stances  so  favourable,  and  under  careful  management,  such  fearfell 
ac^udents  occur,  the  irresistible  conviction  flashes  upon  the  min^ 
tUu  the  existing  system  of  ventilation  must  be  radically  defective.  " 

Your  readers  on  a  careful  ejiamination  of  the  plan  of  the  Felling 
colliery,  will  observe,  that  the  workings  are  formed  into  a  sort  df 
double  tube,  which  is  called  a  double  air  course.  They  will  ]ike> 
wise  comprehend,  that  if  a  fall  of  tlie  roof  should  shut  up  one  df 
the  branches  of  this  tube  near  the  upper  end  of  the  mine,  the  tir^ 
damp  must  rapidly  accumulate  in  the  choaked  passage,  while  tbft 
ventilation  would  proceed  as  usual  through  the  other.  '  Now,  if  w8 
suppose  lids  passage  to  be  500  yards  in  length  from  the  dip  to  th^ 
rise,  six  feet  wide,  and  six  feet  liigh,  we  shall  have  a  magazine  Of 
fire-damp  containing  at  least  2,000  cubic  yards.  So  much  for  th* 
quantity  of  tire-damp  which  it  jg  possible  may  ^cumulate  in  mln^ 
conducted  on  the  present  system.  "'■ 

Having  thus  converted  the  workings  of  a  coal-mine  into  a  tutx^ 
whether  single,  double,  or  treble;  the  next  object  of  solicitud^. 
under  the  present  system  of  ventilation,  is,  to  strengthen  everjl^ 
part  of  this  tube  as  much  as  possible.  For  this  purpose,  the  latertftt 
openings  are  strongly  and  entirely  stopped.  In  the  Felling  collieHb 
we  are  told,  "  that  the  stopping  are  made  of  brick  and  lime,  ttw' 
are  further  tirengthened  on  each  side  with  a  wait  of  stone."  Noi^' 
if  a  violent  explosion  of  fire-damp  should  occur  in  any  part  of  thil* 
strongly  fortified  tube,  the  inevitable  consequences  must  be,  that'll 
the  stoppings  stand  the  shock,  the  destructive  blast  must  visit  tveiff* 
ramification  of  the  workings  before  it  can  get  to  either  of  the8bafts|i 
afed  if  the  stoppings  give  way,  that  those  persons,  whom  the  force' 
of  the  explosion  could  not  therefore  reach,  must  be  cut  olf  froiA'^ 
the  possibility  of  escape.  "  But  this,"  says  Mr.  Hodgson,  spealrss 
ing  of  explosion,  "  though  apparently  the  most  terrible,  is  not  thijs 
most  destructive  effect  of  these  subterraneous  thunderings.  All  ttlf 
stoppings  and  lrap-d{x)rs  of  the  mine  being  blown  down  by  t)w 
violence  of  the  concussion,  and  the  iitmosphcric  current  being  UA 
»  short  time  entirely  excluded  from  the  workings,  those  that  snt^ 
vived  the  discharge  of  the  fire-damp  are  instantly  suffocated  by  tM'l 
ofter-damp,  which  immediately  fills  up  the  vacuum  caused  by  th« 
explosion."  Tlie  esisiing  system  is  therefore  placed  in  a  dilemnii 
by  this  part  of  irs  arrangements,  from  tt^jcb  it  will  not  be  easiif^ 
extricated.     In  the  mean  time,  whili^,' aBfeepgth  of  sio^^via^^ 
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keep  iii»  spirits  up  with  the  hopes  (too  often  Jallacious  !)  that  expfo- 
■  aioiu  may  not  ofteo  oc^ciir,  and  that  when  ihey  do,  tltey  may  be 
trifling ;  well  knowing',  that  if  a  sufficient  quuniiiy  uf  fire-damp 
takes  fire,  he  must  be  blown  to  pieces  in  the  first  instance,  or  suf- 
focated in  the  second. 

The  results  then  of  the  comparison  which  has  been  thus  far  pur- 
sued are:  I.  I'hat  the  proposed  system  of  ventilation  affords  to  the 
fire-damp  every  facility  of  making  its  escape,  i.  Having  so  maoy 
oiher  chaunels  to  escape  by,  it  will  take  a  consideralile  time  to  coU 
lect,  in  a  passage  which  may  be  accidentally  choaked.  a.  By 
limiting  the  fire-damp,  which  can  possibly  accumulate,  to  a  fixed 
quantity,  we  necessarily  restrict  in  the  same  propori'ion  its  desiruciive 
effects  if  it  should  explode.  4.  By  affording  to  this  limited  quan- 
tity of  fire-damp  a  free  passage  in  every  direction  when  it  acci- 
dentally inflames,  we  prevent  it  from  extending  its  ravages  to 
distant  quarters  of  the  mine.  This  part  of  the  subject  may  be 
here  concluded  by  observing,  that  these  im|>or(ant  adviintages  will 
be  in  vain  sought  for  in  examining  the  arrangements  of  the  eixisting 
system  of  ventilation. 

There  are  still  some  points,  the  discussion  .of  which,  from  tlieii 
intimate  connexion  with  the  subject,  it  would  be  inconsistent  wiiii 
the  objects  of  this  paper  to  omit.  After  having  dei'cribed  the  mode 
<tf  ventilating  the  Felling  colliery,  Mr.  Hodgson  goes  on  to  say, 
"  From  this  explanatiou  it  will  easily  be  perceived,  that  the  purity 
and  wholesomeness  of  a  coal-mine  has  no  reference  to  its  depth." 
This  assertion  appears  to  have  been  made  without  due  confideraiioD. 
In  the  first  place,  it  Is  not  attempted  to  be  supported  by  facts,  but 
by  inconclusive  reasoning.  In  the  next  place,  it  is  at  variance  wJlli 
numerous  facts:  and  though  an  attempt  has  been  made  by  na 
anonymous  writer  in  the  Philosophical  Magazine,  to  evade  the 
^>plication of  these  facts,  this  writer  must  "submit  to  he  told," 
(us  he  piirases  it,)  that  evidence  of  this  kind  can  never  be  super- 
seded by  any  species  of  reasoning,  while  the  facts  themselves  are 
unassailed. 

-  From  the  constitution  of  carbureted  hydrogen  gas,  it  Is  evident, 
that  we  cannot  retain  it  at  the  surface  of  the  earth,  much  less  at 
any  considerable  depiii  Ijclow  that  surlace,  but  by  absolute  force; 
hence  ibis  gas  can  never  exist  in  a  coal-mine,  but  in  a  state  <tf 
oompressiop,  more  or  less  forcible,  from  the  moment  it  is  evolved, 
until  it  is  liberated  by  ascending  into  the  atmosphere.  But  wa 
know  that  atmospheric  pressure  increases  as  we  descend  beiow  tbd 
surface  of  the  earth,  in  the  same  proportion  as  it  diminishes  when 
j»e  ascend  above  it.  The  degree  of  compression  in  which  fire- 
damp is  held  below  ground  must,  therefore,  be  regulated  by  lbs 
depth  of  the  mine.  But  we  also  know,  tliat  compression  is  one  of 
tbe  principal  conditions  of  explosion,  and  tliat  the 'more  forcible 
the  compression,  the  more  violent  the  explosion,  and  vice  v&sa, 
Auother  remarkable  fact,  but  well  establiilied,  is,  "  that  the 
^KforkiBgi  of  a  colliery  are  oiveu  inwi«asio\e  "«'vix  «aa4ifa  oew  tbt 
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downcast  pit,  called  die ^ first  of  tbs.airi  while  thejt Qiay  be  safely 
entered  with  any  description  of  rlight&.near  the  upcast  pjt^  called 
the  last  of  the  aiu*  The  fiAt  of  the  air  is  the  mo^  denae>  and  aft 
fluids  are  known  to  propagate  pressure  equally  in  every  direotion.  It 
communicates  its  own  degree  of  density  to  the  fire-^iamp,  with 
which  it  may  meet  in  the  neighboiufapod  of  jthe  downcast  pit,  thus 
fulfilling  one  (rf  the  conditions  of  ezplosiqn.  This  density  )viU 
diminish  as  tlie  mixture  rises  to  the  upcast  shaft ;  it  will  also  be 
diminished  by  the  increase  of  temperature  which  it  will  gradually 
acquire  by  the  way,  and  the  air  will  consequently  be  deprived  in  a 
corresponding  degree  of  the  property  of  exploding.  Until  tbiraei 
and  odier  facts,  can  be  otherwise  explained,  it  may  be  taken  for 
granted,  that  the  deepest  part  of  a  coal-mine,  pr  that  part  of  it 
where  the  inflammable  mixture  is  mora  forcibly  compressed,  ia  the 
most  dangerous,  and  that  of  any.  number  of  mines,  of  qnequal 
depths,  aifording  tlie  s^mc  quantities  of  fire-damp,  the  deepest 
must  be  the  roost  dangerous.,  Tliis  discussion  may  close  here,  witb 
a  quotation  from  a  memoir  by  Grotthuss,  wjiich  appeared  in  the 
Annales  de  Chimie,  for  April,  1812.  It  is  peculiarly  applicable^ 
and  may  help  to  deter  anonymous  writers  from  hazarding  unsup- 
ported opinions  oh  the  subject.  Having,  by  the  most  satisfiurtoty 
experiments  ascertained  the  tact,  that  gaseous  mixtures  are  more 
or  less  inflammable  as  the  pressure  upon  them  varies;  f'  lyaprili 
oela,"  says  he  -(page  41,)  *^  il  est  tres  possible,  qu'au  fond  des  mines 
de  sel  k  Cracovie,  a  Amsterdam,  ou  dans  un  autre  viile  bastse,  ua 
melange  gazeux  pourrait  ^tre  enflamm^,  tandis  qu'il  ne  serait  plus 
inflammahle,  dans  une  ville  .tres*etev^e  oomme  a  Quito  dans  i'A:nic* 
rique  Meridionale." 

There  is  yet  another  cause  of  compression,  which  must  produce 
effects  proportioned  to  its  intensity  upon  every  species  of  air  which 
is  found  in  coal-mines.  This  is  the  force,  by  which  the  current  of 
air  is  induced,  or  aceelerated,  through  the  workings,  from  ope  end 
of  a  mine  to  the  other ;  wither  by  exhaustion,  or  by  the  oxire 
common  mode  of  rarefaction  by  the  application  of  heat*  Tlie 
variations  of  atmospheiic  compression  are  wltolly  beyond  our  con- 
tiDul;  but  it  seems  probable,  that  the  other  species  of  iimrce  might 
be  so  regulated  in  its  application,  as  to  balance  in  some  degree  tha 
effects  cf  those  variations.  When  the  barometer. sinks^  va^t  quao- 
(itities  of  gas  are  liberated. from  every  perpendicular  ^fissure  in  tl^s 
VDof,  in  which  it  has  been  confined  by  the  superior  weight  lof  the 
air. 

.  Were  the  downcast  abaft  oocasionally  closed,  Ji  akpilariolfei:! 
would  fblbw,  from  the  suspension  of  the  force  whicb  induises..  tb* 
•Imoqpheric  current  throagfa  the  mine.  A  quantity  sii  gis  .pc9~ 
^tionate  to  the  d^ee  of  force  which  held  it.  in.-cimfiQemeAV 
iMNild  be  thus  set  at  liberty,  and  would  find  its  way  tisitlKS  upgfT 

•  See  a  letter  by  Mr.  John  Buddie,  In  the  tint  Report  of.lhtf.lfe^tysfiar.viak 
N0tiaB^cc«deoliJji  Q«i«|l  jaia9»  PHC;W-  •  * -5 
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part  of  the  workings.    The  shutting  of  the  downcast  shaft  for  one 
quarter  of  an  hour  would  in  this  muimer  clear  the  mine    from  a 
\ery  consiileiable  quantity  of  gas.     The  exhausting  pump  ought 
never  lo  be  omitted  at  the  ujicast  shaft ;  vast  quantities  of  firc- 
I  damp  might  be  extracted  by  .it  when  the  downcast  shaft  is   shuti 
i  every  stroke  would  extract  a  portion  of  tlie  gas,  and  set  atioiher 
f  jiortion  at  liberty  in  ilie  workings,  ready  to  be  swept  out  when   the 
I  atmospheric  current  is  again  introduced.     These  operations,  regu- 
\  Iftrly  performed,  would  go  a  great  way  in  preventing  the  ovcrwlielm- 
I    fng  discharges  of  fire-damp,  ivhich  occur  when  the  barometer  sud- 
denly sinks,  after  having  been  steady  fur  ^iome  time,  ant!   which 
Bme,  not  from  an  increased  production  or  evolution  of  the  gaf, 
V  but  from  its  sudden  liberation  from  conRnement.     It  ought  also  to  be 
I  deeply  impressed  on  the  minds  of  viewers,  and  by  tlicm  on  the 
J  ninds  of  workmen,  to  take  care  that  no  unnetessary  holes   or  cx- 
b%avatlon»  be  made  in  the  roof  of  the  mine.     The  collier  ought  to 
f -4)e  nwde  to  understand,  that  even  the  mark  of  his  pick  in  this  pan 
f  ^ili  contain,  and  retain,  a  portion   of  fire-damp,  ready  to  expand 
1  -into  mischief  at  the  first  opportunity. 

It  appears  from  Mr.  Dalton's  experiments,  that  two  gases,  very 
considerably  different  in  their  specific  gravities,  as  oxygen  and 
hydrogen,  will  mix  when  confined  together  in  a  close  vesiel.  It 
occurs  to  me  that  advantage  might  be  taken  of  this  fact  in  ventila- 
tion. A  mine  might  be  shut  up  for  a  few  hours,  until  the  mtxlurc 
were  completed.  By  then  turning  on  the  atmospheric  current,  the 
aerial  contents  of  the  workings  would  be  liurrled  out  before  they 
■  had  lime  to  commix:  which  would  have  the  effect  of  cleansing 
the  mine  of  an  enormous  quantity  of  inflammable  air.  Wl^ 
should  not  operations  so  simple,  and  so  highly  important,  be  exe- 
cuted on  Sundays,  while  labour  of  other  kinds  is  suspended  ? 

From  what  has  been  said  your  readers  will  readily  perceive  that 
the  power  of  complete  ventilation  has  a  certain  and  strongly  marked 
limit.  When,  after  every  power  of  increasing  the  supply,  or  of 
accelerating  the  progress  of  atmospheric  air,  has  been  applied,  tlie 
proportion  of  fire-damp  discharged  by  the  upcast  shaft  (imuunis  tii 
fV'h  psrt  of  the  whole  quantity  of  air  emitted  liy  ii ;  the  ventllstioti 
of  that  mine  must  be  incomplete,  and  the  mine  dangerous  in  the 
£Mme  degree.  With  due  precaution,  however,  it  ro»y  still  con- 
tinue to"  work,  as  allowance  must  he  made  for  the  etfecis  of  tempe- 
TSture  and  rarefaction ;  and  because,  being  collected  ftom  distant 
quarters,  the  air  at  the  bottom  of  the  upcast  shaft  may  be  mixed  tu 
the  dangerous  point,  while  the  other  parts  of  the  mine  nmy  be  ' 
considerably  below  it.  This,  however,  is  a  vast  quantity  of  fire- 
damp,;  more,  certainly,  tliaii  is  constantly  discharged  by  any  pic 
in  existence ;  and  If  acciilenis  do  nevertheless  frequently  occur, 
long  before  the  whole  quantity  eiDlved  in  the  mineamounis  to  -^\\i 
part  of  what  the  shaft  can  discbarge,  they  can  only  be  referred  to 
tije  imperfection  of  the  system  of  ventilation  pursued,  in  allowing 
the  gas  10  accumulate,  uc  h^  \m\den<ag\\.hQQ.\'cu^\'a^\u  escape  at 
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fast  as  it  is  produced.^  It  does  not  9eem  uecessar;^  to. enter  into  any 
detailed  account  of  the  various  contrivances  in  use  for  the  purposes 
of  producing,  or  quickening,  a  current  of  atmospheric  air  through, 
the  workings  of  coal-mines.  It  may  be  sufficient  to  say  gene^ally^. 
that  they  are  simple  and  efficacious,  and  cannot  therefore  admit  of 
much  improvement.  Those  who  may  wish  for  minute  details  on 
this  point  are  referred  to  Mr.  Buddie's  letter  in  the  Report  already 
quoted,  which  contains  much  useful  information,  and  which  is  so 
much  the  more  valuable,  as  it  is  the  only  thing  of  the  kind  before 
the  public.  They  will  not,  however,  be  able  to  discover  from  it, 
that  any  one  part  of  a  coal-mjne  is  higher  than  another;  or  that 
fire-damp  possesses  any  other  property  than  that  of  inflammability. 
They  may-likewise  be  startled  on  hearing  from  Mr.  Buddie,  (page 
21,)  that  he  considers  the  existing  system  of  ventilation  '^  to  have 
arrived  at  an  admirable  degree  of  perfection  ;''  and  that  ^^  on  the 
strength  of  his  own  experience  (page  22,)  he  freely  hazards  his 
opinion,  that  any  further  application  of  mechanical  agency  towards, 
preventing  accidents  in  coal-mines  (which  are  infested  with  fire- 
damp in  a  high  degree,)  will  be  ineffectual."  Mr.  Buddie's  expe- 
rience ought  to  have  guarded  him  against  supposing  further  im- 
provement impossible.  When  he  himself  has  invented  perhaps 
the  greatest  improvement  in  the  system,  viz«  that  of  the  swing 
dofiff^  which  is  both  simple  and  ingenious,  and  which  Mr.  Buddie. 
will  perceive,  if  this  should  meet  his  eye,  admits  of  a  far  noore 
ej^tensive  application  than  he  has  made  of  it. 

Your  readers  will  find  (page  21,)  that  "  the  improved  system, 
(i^  it  is  called)  was  introduced  into  the  collieries  on  the  Tyne  and 
Wear,  about  tlve  year  1 7^0,  and  has  ever  since  continued  in  gene- 
ral use  in  collieries  abounding  with  inflammable  gas,  without  any 
rival  method  being  thought  of,  or  any  impiovement^  except  the 
mechanical  auxiliaries  detailed  in  the  descriptions  of  sections  three, 
four,  five."* 

This  fact  of  itself  will,  in  the  opinion  of  many  people,  amount 
to  a  proof  that  there  must  now  be  room  for  improvement;  this 
proof  will  be  further  strengthened  by  the  recollection  that  almost 
all  the  knowledge  we  possess  respecting  gaseous  fluids  has  been  ;ac- 
quired  since  the  year  1760.  If  any  doubt  should  remain  on  this 
point,  it  will  be  entirely  dissipated  on  finding  that,  notwithstanding 
'^  the  admirable  perfection  to  which  the  improved  system  has 
arrived,"  its  arrangement^  have  not  the  slightest  reference  to  the 
well-known  levity  of  carbureted  hydrogen  gas. 

,  Thus,  Sir,  have  I  endeavoured  to  place  before  your  readers,  in 
the  plainest  manner  I  could  think  of,  a  general  outline  of  what  I. 
conceive  to  be  a  niaterial  improvement  in  the  mode  of  ventilating 
coftl-mines.    I  am  persuaded  that  ventilation  has  at  last  become  a 

•  Tbtiie  auxiliari^  are  merely  different  modf  rating  the  atmosploH-ic 

curr^Bt  Uiroiigb  the  workings,  by  exhaust|o9i|«  t\ou,  of  the  air,    Tlte 

apyaratas  for  which  are  aU  abovt  ground,  ' 
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■ubject  of  general  interest,  and  1  Kltould  tlteret'urc  hope  th.it   tfaise 
sheets  mtiy  at  lesst  contribute  in  goihu  degree  to  facilitate  the  com- 
plete investigation  of  it,  which  there  i:^  leauou  to  hope  will  soon 

I I  take  place. 
[  remain,  dear  Sir,  yours  moet  truly, 

J.  MbNSIKB. 


Article  VIII. 


'  jdccoimt  of  a  Journey  to  the    Summit  of  Adam's   Peak  In    the 
Island  of  Ceylon. 
Wb  have  pleasure  in  laying  before  our  readers  the  followiag 
extract  of  a  letter,  describing  a  journey  to  the  summit  of  Adam's 
Peak,  receutly  performed  liy  two  officers : 

V  Colctiika,  3lnv.\,   \Sii. 

f*  While  we  were  in  Saffref^m  we  resolved  to  put  in  eKecutioa  a 
plioject  of  which  we  had  talked  at  Colombo,  and  bcture  our  return 

•  to  visit  Adam's  Peak.  This  plan  we  have  accomplished.  LiCavii^ 
Baddegeddera  on  tiie  morning  of  the  (jth,  we  gained  the  summit 
on  the  next  day  at  lialf  past  two  in  the  afternoon.  Our  iirst  marcii 
from  Baddegeddera  was  5i  miles  of  tolerable  road,  through  a  fine 
and  interesting  country,  along  the  left  banks  of  the  Caltura 
river,  to  the  royal  village  and  estensive  lawns  of  GillemaMej. 
From  this  place  the  king  recciTed  his  store  of  j»ggry.  'I'liere  are 
about  :250  inhabitants,  who  arc  well  looking,  and  of  a  creditable 
appearance.     Their  houses  are  numerous  and  comfortable. 

From  Gillemalley  at  three  o'clock,  we  set  out  for  Palalistula, 
situated  on  the  top  of  the  Allebeniune  mountain,  at  tl>e  distance  of 
4^  miles  in  a  N.  E.  direction.  The  ascent  is  about  2^  miles  in 
length.  Here  is  a  small  religious  establishment,  where  the  priests 
Hve  who  have  the  care  of  the  holy  impression  of  the  foot  ob 
the  Peak,  and  there  is  good  shelter  for  travellers.  We  slept  at 
this  pkce,  and  soon  after  day-liglit  next  morning  renewed  our 

{"ourney,  accompanied  by  one  of  the  jiriests  as  a  guide.  Tlie  road 
eads  for  a  mile  and  u  half  over  a  very  rugged  and  abrupt  ascent  to 
the  N-  E.,  up  the  Nuiu  Hilla,  at  the  bottom  of  which,  about  a 
quarter  of  a  mile  from  Palabaiula,  we  crossed  the  Cakura  riveij 
aod  all  the  way  up  to  the  top  of  the  hill,  we  heard  it  on  our  Tight 
hand  rutming  below.  The  next  ascent  is  the  Hourtilta  HiUh,  of 
three  qunriers  of  a  mile,  still  more  rugged  and  diiBcult  tliaii  the 
former;  the  road  at  bonie  places  having  an  angle  of  full  50  degrees. 
We  then  asi'ended  ihe  Gouatilla  Hilla,  about  half  a  mile,  still 
more  steep,  and  the  air  became  cooler  and  clearer.  The  next 
■tage  is  to  Dea"betme,  rather  more  than  a  mile,  and  here  is  the 
summit  of  this  mountain,  the  roud  up  ul  ich  is  one  coLtiimal  rise 
of  foai  miles,  without  any  iuluveuvw^  <\i»g.u\\,  ^^\^uu^h.  the  btlL 
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baa  four  naities,  and  eadh  division  is  marked  by  a  while  washed 
stone  on  the  right  side  of  the  road.  There  is  here  a  small  Ambelaa^ 
(a  Cingalese  rest  house),  and  the  ruins  of  a  building  erected  by 
EyheylapoUe  (the  late  Dessave  of  Saffregam.)  The  Adikars^  and 
Dessaves  were  accustomed  to  be  carried  as  far  as,  this  point  when 
they  visited  the  Peak,  which  opens  to  the  view  bearing  E.  by  N« 
The  road  now  extends  in  a  N.  £.  direction  four  Hiiles,  over  the 
bills  of  Durtnaragah,  PedrotoRagalla^  Mallemalki^  Kandura^  and 
Andea  Malle  Hilla,  and  is  excessively  steep  and  difficult.  From 
the  latter  the  Peak  itself  rises  about  a  mile  or  three  quarters  ia 
perpendicular  height ;  from  this  place  the  way  is  ftir  climbing,  the 
direction  at  first  N.  E.,  tlien  S.  E.,  again  N.  E,^  and  lastly,  N.  W., 
where  tlie  perpeddicular  alicent  is  encountered.  This  is  only  to  be 
surmounted  by  the  help  of  several  massy  iron  chains^  which  are 
strongly  fastened  at  top,  let  down  the  precipice,  and  again  secured 
below ;  these  chains  are  donations  to  the  temple,  and  the  name  of 
the  donor  is  engraved  on  one  of  the  links  made  solid  for  that  par- 
pose.  The  height  of  the  precipice  is  about  20  feet,  and  many 
holes  are  worn  in  the  face  of  the  rock  by  the  feet  of  the  numerous 
pilgrims  who  have  ascended  it  with  the  assistance  of  the  chains. 

At  half  past  two  in  the  afternoon  we  reached  the  summit.  It  is 
an  area  of  abotit  onis  fifth  of  an  acre,  surrounded  by  a  stone  wall 
four  feet  and  a  half  high^  of  four  unequal  sides,  with  two  entrances, 
one  on  the  south  and  another  on  the  east,  and  an  opening  to  the 
we§t  in  form  of  an  embrasure.  In  the  middle  is  a  rock  about  nine 
feet  high,  on  which  is  the  famed  impression  of  the  holy  foot.  It 
has,  in  feet,  a  most  shapeless  appearance,  bearing  little  resemblance 
to  a  human  foot ;  and  what  is  most  unfortunate  for  the  tradition  of 
its  being  the  last  footstep  of  Buddha,  when  he  strode  from  Ceylon 
to  Ava,  the  toes,  if  they  can  be  discerned,  are  turned  towards  the 
ivest«  The  clouds  which  arose  as  we  were  ascending  prevented  our 
having  any  view^  and  we  occupied  ourselves  till  four  o'clock  in 
taking  a  plan  of  the  summit.  We  then  found  it  was  much  too 
\kte  to  think  of  returning  to  Palebatula,  and  resolved  to  renoain 
during  the  night  on  the  Peak.  I  can  hardly  attempt  to  describe  ^ 
the  extraordinary  grandeur  and  variety  of  the  scene  that  opened 
upon  us  at  sun-set ;  above  our  heads  the  air  was  perfectly  serene 
and  clear,-  below  a  thick  bed  of  clouds  enveloped  the  mountain  on 
sdl  sidefif,  and  completely  intercepted  our  view.  But  every  now  and 
then  the  beams  of  the  sun  broke  through  mass  of  clouds,  and 
threw  a  brilliant  light  over  the  surrounding  mountains,  then  sud- 
denly the  opening  was  closed,  and  all  was  again  hid  from  our  sight. 
These  beautiful  glimpses  were  often  quite  momentary^  and  fre- 
^[uently  repeated,  sometimes  even  twice  in  a  minute,  nor  did  the 
operation  entirely  cease  until  it  was  quite  dark.  We  spent  a 
'wretched  night  in  a  most  comfortless  hut  about  30  feet  below  the 
summit.    There  was  a  piercing  vm  i  cold  was  far  greater 

than  I  had  ever  felt  since  I  left*  Widuckily  we  had  ao 
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tliermoiHeter  with  us,  but  I  think  the  quicksilver  would  Dot   bave 
risen  above  40°, 

The  rising  of  the  sun  presented  a  miignificent  scene,  hut  quite 
diB'erent  from  that^of  the  evening  ;  the  whole  surrounding  country, 
except  Ouva,  was  co^'ered  iviih  clouds,  above  which  only  the  tops 
of  a  few  mountains  were  visible.  Hutias  Garree  Candy,  bore  25' 
N.  E. ;  and  a  mountain  lliat  we  decided  to  be  Idalgaaina,  2^°  S.  E, 
The  whole  couotry  of  Ouva  was  exposed  to  view,  and  lay  stretched 
out  in  appearance  just  beneath  our  feet.  Tlie  sea  on  that  side  was 
prrcepiible,  and  liorc  S.  E.,  which  must  have  been  in  the  neigh- 
bourhood of  Paltoopane,  and  it  was  perhaps  the  Leway,  or  great 
natural  Saltpan,  that  we  observed. 

At  seven  in  the  morning  we  began  to  descend  the  moimtaio,  and  , 
reached  Palabatula  al  noon.  ^_ 


i^iver  to  Dr.  Murray'^  Objection  In  Preimt's  Thearij  of  RacUtat- 
Heat.     IJy  Richard  Davenport,  Esq.  ^M 

(To  Dr.  Thomson.)  'V 

As  you  and  Dr.  Murray  have  done  me  the  honour  to  diseuss 
some  arguments  T  had  ventured  to  put  together  in  explanation  and 
confirmation  of  Mr.  Prevost's  theory  of  radiant  heat,  applying  the 
theory  to  some  phenomena  that  had  been  deemed  inconsistent  with 
it,  1  hope  you  will  allow  me  room  in  your  jTmab  for  a  brief  ex- 
planatory reply  to  Dr.  Murray's  notice  of  my  paper. 

Let  us  suppose  the  metal  canister  of  Dr.  Murray's  experiment 
to  he  set  on  a  stand  in  the  middle  of  a  room,  with  the  polished 
side  feeing  the  north,  the  blackened  surface  facing  the  south.  (I  at 
present  suppose  it  empty,  and  of  an  equal  temperature  with  the 
walls  of  the  apartment.)  Then  set  one  thermometer  on  the  north 
side  of  the  canister,  and  near  it :  and  another  6n  the  south  side, 
at  the  same  distance. 

The  canister  intercepts  from  the  north  thermometer  a  large 
portion  of  radiant  caloric  emanating  from  the  south  wall  of  the 
apartment,  and  it  intercepts  from  tile  south  thermometer  an  equal 
quantity  of  (hat  from  the  north  wall.  Neither  of  these  thermo- 
meters will  indicate  any  variation  of  temperature,  although  one 
surface  of  the  canister  radiate,  and  one  does  not. 

Dr.  Muiruy  does  not  account  for  this  ciicumstance,  I  account 
for  ii  oil  Mr.  Prevojt's  theory,  by  saying,  that  the  polished  surface 
reflects  from  the  north  wall  as  much  as  it  intercepts  from  the  south 
wall ;  said  the  blackened  surface  gives  by  its  own  radiation  as 
piuch  as  it  interce[its  from  the  north  wall.    The  tbermometcf^ 
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themselves  lose  heat  equally  by  their  own  radiation,  but  receive 
equally  their  compensation. 

Now,  fill  this  canister  with  a  freezing  mixture :  and  I  will  take 
the  liberty  to  put  to  Dr.  Murray  two  questions. 

1.  Has  not  the  blackened  surface  lost  a  part  of  its  intensity  of' 
radiation? 

This  cannot  be  denied  :  for  the  theory  supposes  bodies  to  radiate' 
in  proportion  to  their  temperatures. 
,  2.  Has  the  polished  surface  lost  its  power  of  reflection  ? 

The  answer  must  be  in  the  negative,  for  the  power  of  reflection 
does  not  vary  with  the  temperature. 

It  follows  then  that  unequal  diminutions  have  been  imposed  on 
those  powers  of  reluming  heat  to  the  thermometer  which  before 
were  equal.  The  radiating  surface  has  lost  more  than  the  reflecting 
surface,  and  its  thermometer  receives  less  return  than  that  on  the 
reflecting  side. 

If  this  should  appear  to  Dr.  Murray,  (as  I  cannot  refrain  from 
saying  it  does  to  me)  to  be  a  demonstration,  I  am  sure  he  is  far 
above  an  unwillingness  to  acknowledge  it  as  such.  If  otherwise,  I 
shall  consider  myself  much  obliged  by  his  pointing  out  through  the 
same  channel  sucti  fallacy  as  he  may  detect  in  it. 

I  am,  Sir,  your  very  obedient  servant, 

March  12,  1816.  RiCHARD  DaVBNPORT. 


Article  X. 

Proceedings  of  Philosophical  Societies. 

ROYAL     SOCIBTy. 

On  Thursday  the  29th  of  February  a  paper  by  Mr.  Ivory  was 
ready  containing  an  investigation  of  the  theory  of  the  attraction  of 
capillary  tubes.  It  has  been  long  known  that  liquids  rise  in  capil- 
lary tubes  to  heights  which  increase  as  the  bore  of  the  tube  di- 
minishes. This  is  universally  ascribed  to  the  attraction  between 
the  atoms  of  the  tube  and  the  fluid.  Clairaut  considered  this  attrac- 
tion as  extending  to  a  sensible  distance.  But  Newton,  Brook 
Taylor,  Hauksbee,  Liaplace,  &c.  were  of  opinion,  that  it  is  eva- 
nescent at  sensible  distances,  and  of  course  extends  only  over  'an 
extremely  small  sphere.  Mr.  Lesly,  in  a  paper  printed  in  the 
Philosophical  Magazine  for  1802,  considered  the  effect  of  an  attrac- 
tion perpendicular  to  the  surface  of  the  fluid ;  and  this  also  has 
been  done  by  Laplace.  As  the  thickness  of  the  glass  tube  produces 
no  effect  upon  the  height  to  which  the  fluid  rises  in  it,  Mr,  IvorV 
considers  the  opinion  of  Newton  as  established.  He  conceives, 
likewise,  that  his  mode  of  investigating  the  subject  has  some  ad- 
vantages over  that  of  Laplace;   but  as  from  the^  mathematical 
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^^■•SiBlurc  of  ibpse  invest i^t ions  they  cnuld  not  be  read  (o  tlie  Societr, 

^^V'A  is  impossible  lo  give  Rity  account  of  tliem. 

^^  At  ilie  same  meeting  a  jidper  by  Dr.  Brewster,  on  the  means  gf 
giving' the  property  of  imlsrisini;  light  to  glass,  and  commoD  salt, 
and  fluor  spar,  by  pressure,  was  begun.  The  explanalion  of  the 
doubly  refracting  properly  possessed  by  several  bodies,  notwlthstaod- 

king  the  mimy  new  facts  ascertained  concerning  the  polarization  and 
depolariimiion  of  light,  still  continued  as  dif^cult  as  ever;  but 
Ipiaie  of  the  laie  observations  of  Dr.  Brewster  promise  to  throw 
new  light  on  the  subject 
-•On  Thoraday  the  7th  of  March  Dr.  Brewster's  pap^r  was  con- 
Cpued.  He  showed  that  glass  acquires  the  propony  of  a  crystallbted 
M^jr  by  being  strongly  pressed  by  means  of  a  screw.  A  simihir 
Aange  is  effected  upon  it  by  bending  a  plate  of  glass  between  the 
hands,  the  more  sirongly  it  is  bent  the  greater  is  the  effect  which 
it  produces  (in  polarized  light.  He  conceives,  that  in  consequence 
of  this  property,  new  light  will  he  thro^vn   upon  the  effect  of  tx- 

Nternal  pressure  in  crushing  or  altering  the  sLrucfure  of  bodies,  as 
ttcbes,  &c. 
-  On  Thursday  the  14ih  of  March  Dr.  Brewster's  paper  was  con- 
'eluded.  Fluor  spar,  common  salt,  and  other  singly  relracticg 
bodies,  may  by  compression  be  made  to  acquire  the  praperties  rf 
doubly  refracting  crystals;  but  upon  calcareous  spar,  sulphate  of 
lime,  and  other  refracting  bodies,  no  change  is  produced  by  com- 
pression. Animal  jellies,  by  compression,  or  dilatation,  acquire 
the  same  properties  as  doubly  refracting  bodies.  The  author  con- 
ceives, tiiat  a  very  sensible  dynanomettr  may  be  constructed  by 
means  of  glass,  which  is  one  of  the  most  elastic  of  all  bodies.  A 
number  of  glass  parallelopipeds  fi-^ted  together  may  he  bent  by 
weights  suspended  from  their  middle,  and  by  the  changes  in  their 
effect  upon,  polarized  light,  will  indicate  the  degree  of  bending 
which  they  have  undergone.  By  enclosing  glass  in  fusible  metal 
te  conceives  that  very  nilnute  changes  of  temperature  will  l>e  indi- 
cated by  alterations  in  the  density  ot'  the  glass.  Glass  tiirrounded 
by  a  hygroinetric  substance  will  also  act  as  a  hygroiheter.  Dr. 
Brewster  considers  doiible  refraction  as  probably  resulting  from  ihc 
action  of  a  peculiar  fluid,  and  stated  some  circumstances  which 
appear^'d  favourable  to  thai  opinion.    ' 

At  the  same  mcetirijj  a  pajier  by  Mr.  Babbhge  Was  announced, 
containing  further  observations  on  the  theory  of  funttioiis  ;  bot 
f  roip  the  nature  of  the  subject  this  paper  coiild  not  be  read. 

'oil  Thursday  ilie  2ist  of  Miitch  a  paper  by  Sir  EvCrard  Hoiile 
was  read,  on  the  mode  of  aclinn  of  specific  medicines.  Tx'oiri 
experiments  already  made  it  is  known  th:it  poisonous  bodits.,  whether 
inmeral  or  vegetable,  do  not  produce  their  fefietts  hpoii  the  body 
iiiMhey  are  introduced  into  the  circulation;  atid  (be  cHtct  ahvays 
follows  whenever  ihey  art  iniroduced  into  the  circulation.  Ipeco- 
cuanna  injected  iiild  tli^  jugitlat  feill  prOddC-es  i^t&nt  voifiititig, 
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and  opltim  indtiiledi&te  drowsiDess.  We  know  at  ^esenit  only  t»o 
specific  medicines ;  namely^  mercury  for  the  yenereal  disease,  and 
the  eau  medicinale^  wbieh  is  a  vinous  infusita  of  colchicinli  autiim- 
nale,  for  the  gout.  It  is  well  knoWn  that  ftiercury  proddcea  hf 
effects  only  when  introduced  into  tjfie  circulation.  Hie  author 
gives  an  account  6f  several  experiments  with  tte  eau-  medieinale  on 
himself  a6d  on  dogs,  Which  shows  that  it  requh'es  Kkewi^  to  be  iar 
troduced  into  the  circuMtion  before  it  produces  its  effects* 

At  the  same  meeting  part  of  a  paper  by*  Dr.  Thomson^  on  Ab 
composition  of  phosphoric  acid,  was  read. .  Lavoisier  first  ascer- 
tained that  this  acid  is  a  compound  of  phosphorus  and  oxygen* 
The  fesult  of  his  numerous  experiments  was,  that  this  acid  is-  a 
eompbund  of  two  parts  of  phosphorus  by  weight,  andl  three  parts 
6f  oxygen ;  but  there  is  reason  for  believing  that  he  over-rated  ti]« 
proportion  of  oxygen,  owing  to  circumstances  mentioned  in  the 
paper.  Rose  made  a  set  of  experiments  at  a  much  later  period^ 
partly  in  the  same  way  as  Lavoisier  hifd  done,  ihi  partly  by  acidi- 
fying phos|)horus  .by  means  of  hitfic  a^id.  AccdrdSn^.  to  him> 
phosphoric  acid  Is  a  compdUiid  of  100  phosphorus  +  114'73  oKy^ 
geii ;  but  wbeb  liis  numbers  are  corrected  by  a  more  accurate  ana- 
lysis of  phosphate  of  lead  than  iie  possessed,  they  are  reduced  to 
100  phosphorus,  dhd  rather  les&  thdn  100  oxygeti:  so  tlmt  the  pror 
portibn  Of  oxygeh  which  he  found  in  the  acid  was  too  sfnall. 

On  Thursday  the  28th  of  March  Dr.  Thojtnson's  paper  wi^ 
£nished.  'The  atithot  ni^de  many  experiment!^  to  determine  tbj^ 
constituents  of  phosphoric  acid,  by  acidifying  phosphorus  by  meen^ 
of  nitric  acid ;  biit  th.e  results  were  unsatisfactory.  He  therefotre 
had  recourse  to  the  method  of  Lavoisier.  Small  quantities  o£ 
phosphorus  (as  one  grain  or  f  of  a  grain)  may  be  burnt  in  glasui 
retorts  by  the  heat  of  a  lamp,  without  leaving  any  sensible  residue. 
The  mean  of  a  variety  of  experiments  made  by  the  author  iti  this 
w&y  is  that  a  grain  of  phosphorus,  when  converted  ihto  phosphorie 
acid  by  cOmbiistion,  absorbs  three  cubic  inches  ^nd  two  thirds  idf 
oxygen  gas.  From  this  fesinlt  it  follovfrs  that  the  acid  is  compoaed 
of 

Phosphorus 100  -I 

Oxygeii    123*40 

To  verify,  this  result  the  author  had  recourse  to  the  phosphate  il[ 
Ie$d,  which  is  a  compound  of  2  atoins  phosphorite  acid  +  1  atom 
yellow  oxide  of  lead.  He  gives  three  analyses  of  this  salt|  one  )]« 
x)r.  Wollaston,  one  by  jProfessor  fierzelius^  and  one  by  himselw 
Theae  analyses  are  as  follows :  ^ 

AcW.  ]^*, 

By  Wollastott   ....  *  4 . ...» .  loo  rf,  37672        .  '-l 

Berteliiis . . : 4..^  TOO  +  a«0'M 
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This  mean,  which  corresponds  very  nearly  with  t])e  analysis  of 
Berzelius,  is  considered  as  exhibiting  the  true  connposition  of  phos- 
pliate  of  lead.  From  this  the  weight  of  an  atom  of  phosphoric 
acid  is  shown  to  be  3*649.  From  experiments,  with  iodine,  &c« 
it  is  shown  that  an  atom  of  phosphorus  weighs  more  than  one  and. 
less  than  two:  from  this  it  follows  that  phosphoric  acid  is  a  com- 
pound of  2  atoms  oxygen  +  i  atom  phosphorus ;  or  by  Wjcight  of 
2  oxygen  +  1*649  phosphorus.  According  to  this  result  phos^oric 
acid  is  composed  of 

Phospljorus 100 

Oxygen 121*28 

This  does  not  differ  much  from  the  composition  of  phosphoric 
acid  deduced  from  the  combustion  of  phosphorus.  A  mean  of 
both  methods  is  taken,  and  the  constituents  of  phosphoric  acid 
are  considered  as 

Phosphorus ., 100 

Oxygen 12S'37 

This  gives  us  1*634  for  the  weight  of  an  atom  of  phosphorus; 
2'6S4  for  the  weight  of  an  atom  of  phosphorous  acid;  and  3*634 
for  the  weight  of  an  atom  of  phosphoric  acid. 
.  The  remainder  of  the  paper  is  taken  up  with  an  account  of  (he 
composition  of  the  phosphates.  Tlie  most  remarkable  of  these  are 
the  combinations  of  phosphoric  acid  and  lime.  The  author  has 
ascertained  the  existence  of  no  few.er  than  six  salts  composed  of 
these  two  constituents.  The  following  are  the  names  and  compo- 
sition of  these  bodies : 

Atoms.  JVeights. 


-«^»     1 1 1>     f  I         «i^i 


Acid.     Lime.       Acid.  Lim^. 

1.  Quadrosteo^phosphate 5   -f-    1    ..   100   4-      19*86 

2.  Binosteo-phosphate 5   +   2    . .   100   -f-      39*73 

3*  Bige-phosphate     5   +   3    ..   100   +      59*58 

4.  Osteo-phosphate,  or  earth  of  hones  5   +  4    ..   100   -f      ^9'A^ 

5.  Phosphate 5    +   5    . .   100   +      99*33 

6.  Ge-phosphate,  or  apatite 5   +   6    . .   100   -f    119*16 

The  most  important  of  these  salts,  and  the  one  always  formed  in 
common  circumstances,  is  the  fqiirth.  The  second  is  obtained  by 
dissolving  osteo-phosphate  in  phosphoric  acid.  The  first  salt  is  pro- 
cured when  we  decompose  osteo-phosphate  by  sulphuric  acid. 
That  acid  removes  three  fourths  of  the  lime,  and  leaves  one  fourth 
united  to  all  the  phosphoric  acid.  It  constitutes  the  glacial  phos- 
phoric acid  of  the  shops,  or  the  substance  employed  in  the  prepara- 
tion of  phosphorus.  The  third  salt  may  be  obtained  by  dissolving 
apatite  in  phosphoric  acid.  The  fifth  salt  was  formed  by  dissolving 
the  requisittt  quantity  of  lime  in  mudatic  acid,  mixing  it  with  the 
due  proportion  of  phosphoric  acid,  evapQrating  the  mixture  to  dry- 
ness, and  exposing  it  to  a  red  heat.  The  three  first  salts  fuse  before 
the  blow-pipe  into  a  transparent  glass^  tasteless,  and  i      liclible 

2  . 
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.  water.  The  three  last  salts  are  infusiMe.  Apatite  is^  found  ready 
formed  in  the  earth.  Whenever  a  salt  containing  lime  is  decom-i 
posed  by  a  phosphate,  osteo-phosphate  of  lime  is  always  obtained. 

There  are  three  combinations  of  phosphoric  acid  and  potash^ 
pamely : 

)  Acid.  Base. 

Phosphate  composed  of 1  atom  +   1  atom 

Biphosphate    «...2  +    I 

Subphosphate • .   1  +2 

There  are  two  phosphates  of  soda. 

Acid.  Base. 

Phosphate  composed  of  ...•..•...  2  atoms;  +    I  atom 
Biphosphate • .  4  +1 

Ammonia  resembles  lime  in  its  mode  of  combining  with  phos- 
phoric acid. 

The  constituents  of  several  other  phosphates  are  given  5  but  it 
would  be  tedious  to  detail  the  whole  of  them  here. 

LINNiEAN    SOCIETy. 

On  Tuesday ,  the  5th  of  March  a  paper  by  Mr.  Robert  Brown, 
Librarian  to  the  Society,  was  read,  giving  an  account  of  some 
anomalies  in  the  structure  of  seeds.  A  paper  on  this  subject  by 
Mr.  Brown  had  been  read  to  the  Society  in  1813,  and  was  at  that 
time  withdrawn,  in  order  to  obtain  an  additional  number  of  facts* 
The  present  paper  consisted  in  some  new  facts  respecting  the  stnic- 
ture  of  naked  seeds.  According  to  the  author,  no  seed  exists  with- 
out a  covering ;  but  sometimes  this  covering  bursts  before  the  seed 
comes  to  maturity.  He  gave  a  particular  account  of  the  structure 
of  the  seed  of  the  leontice  thalictroides,  which  had  been  mistaken 
by  preceding  carpologists. 

On  Tuesday  the  i9th  of  March  a  paper  by  Mr.  Salisbury  was 
read,  on  a  natural  family  of  plants,  to  which  he  gave  the  name  of 
rodoracess.  He  divided  it  into  three  orders ;  namely,  andiomedece^ 
ericecBy  and  epaaidece.  The  paper  contained  a  detail  of  the  dif- 
ferent genera  which  constitute  the  order  of  andromedese.  The 
author  pointed  out  many"  new  distinctions,  which  enabled  him  to 
si^bdivide  several  of  the  genera,  and  establish  new  genera. 

GEOLOGICAL  SOCIETY. 

Jan*  5,  1816. — A  communication  from  J.  Taylor,  Esq.,  M.G.S. 
on  some  remarkable  appearances  in  coke,  was  read. 

The  coke  in  question  is  produced  from  two  varieties  of  New^ 
castle  coal,  known  in  the  market  by  the  name  of  Tanfield  Moor, 
and  Pontop.  The  coal  is  charred  in  an  oven  of  brick>work,  of 
very  simple  construction,  each  charge  being  sufficient  to  cover  tb« 
floor  to  the  thickness  of  18  or  20  mches;  the  combustion  begins  at 
the  surface  and  proceeds  gradually  downwards.  When  all  the 
bituminous  matter  has  been  driven  off,  the  jnoutb  of  the  oven 'is 
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ripened,  for  tlie  pwpoio  of  di-awing  the  charge,  at  which   period 
rWv  coke  prfscnis  the  apjiearance   of  a  glowing  pavement,  rrfted 
tjioto  prrpentliculnr  columnar  niuues,  the  basts  ol'  which  rest  on  the 
jorfif  the  oven.     Ailhtrent  to  the  sides  of  these  rifts  are   occa- 
tiitly  found  conctetlons,  of  a  rather   flat  and  small  botryoidaj 
isttriial  figun-,  of  an  iron  black  colour,  and  highly  metallic  lustre, 
ieseniblirtg  gtey  maoganesej  or  hlack  hematitic  iron  ore. 
Intermixed  with  these  are  sniall  arliorescent  lufts,  about  a  quarter 
1  iuch  in  length,  adherent  liy  iheir  base  to  the  mtaa  of  coke; 
ich  branch  of  which,  when  exaiiiiiKd  by  the  microscope,  appears 
imposed  of  minute  botrvoidai  shouts. 
A  descripiiun  of  certain  beds  occurring  above  the  chalk,  espe- 
^ally  of  the  plastic  clay,  by  the  Rev.  William  Bucktand,  iVI.G.S., 
%H  retid. 

The  paper  begins  with  a  description  of  the  beds,  which  occur  at 
I  about  Uiading,  as  ejipoaed  by  lariuus  quarries.  The  lowest 
_  jed  is  the  flinty  chalk,  imniediately  upon  which  rests  a  bed  of  sand, 
about  eight  feet  in  thiektiess;  the  lower  part  of  which  ahounds  ia 
green  panicles,  in  rolled  and  angular  flint  pebbles,  in  small  round 
teeth  uffi^h,  ai)d  ill  a  species  of  oyster,  cinniiMinly  called  the  Reodiag 
•yster ;  the  up))er  pun  of  the  bed  contains  a  few  gieei)  particles,  but 
DO  rolled  pebbles  or  organic  remains.  Immediately  upon  this  bed 
rests  H  bed  three  feet  thick  of  fuller's  earth  ;  above  which  ocairs 
the  plastic  cky,  in  Hue  bcls,  more  or  less  mixed  with  >and,  for 
the  mr>st  part  of  a  d.irk  red  colour,  and  above  33  feet  in  thickness : 
these  clays  contain  no  organic  remains  or  septaria.  The  next  aod 
highest  stratum  in  the  seiiet^  is  a  loam  II  feet  thick,  becoming 
more  cLiyej  tunaids  tlie  bottom,  and  then  containlDg  ochreous 
coaeretiotis  and  Iwillsof  pyrites, 

These  beds  occupy  much  of  the  ground  between  Reading  and 
Newburj))  and  Hi^penr  to  lie  between  the  chalk  and  the  London 
clay;  uorfeBpoiiding,  theretbre,  in  position,  with  the  plastic  clay 
ol*  the  Isle  of  Wight,  and  of  Dorsetshire,  as  described  by  Mr. 
Webster ;  aOd  with  the  plastic  clay  of  the  liasin  of  Paris,  which, 
according  to  MM.  Cuvier  and  Brongniart,  lits  between  the 
chalk  and  the  cnlcaire  grossier. 

The  green  saud  of  Heading  appears  in  many  places  near  fjou- 
don,  and  south  of  the  Thames,  resting  immediately  upon  the 
chalk,  as  at  Woolwich,  Letvisham,  Charlton,  &c.;  but  containing 
Bo  organic  remains. 

Mr.  Webster,  in  his  valuable  paper,  "  On  tlie  Formations  above 
the  Chalk,"  hesitates  in  what  part  of  the  series  to  place  the  thell 
beds  of  Woolwich  ;  the  determination  of  which  question  forms  one 
6f  the  important  poinis  in  the  present  paper;  and  from  many  con- 
■  Sidel-atlons,  fimnded  on  persona)  itispi^ction,  and  an  authenticated 
list  of  strata,  Mr.  B.  is  inclined  to  consider  them  fis  occupying  the 
middle  part  of  the  plastic  clny  formaiion,  a  formation  which  con- 
stitutes  a  real  and  itnpoitaQi  numbei  uf  tbe  great  series,  although 


the  beds  of  which  it  is  contposed  exhibit  great  irregularities,  bofh 
with  regard  to  their  mineral  coaipositioB^  and  the  presence  or  ab- 
Moce  fA  organic  xemain$. 

Jan.  IS— A  mejcDorandum  relative  to  the  basaltic  columns  of  tlie 
Isle  of  Salsette,  by  Mr.  Babington,  was  read 
j^  ,lla^  Islaod  of,  Salsette  is  separated  at  its  northern  extremity  fram 
the  adjacent  Mahratta  c*oast  by  a  narrow  creek,  on  the  eastern  side 
of  which  runs  a  low  ri^ge  of  basaltic  hillsy  for  the  space  of  four  or' 
jive  miles.  Wherever  the  rock  is  uncovered,  are  traces  of  tiic 
columnar  structure ;  but  in  three  places  casters  of  columns  rise 
above  .the  geojerai  surface,  like  iso  many  bundles  of  reeds.  The 
heigiit  D.  the  most  lofty  eolumn«^  is  about  50  le^t,  the  average  dim^ 
meter  of  each  not  exceeding  ^0  inches.  The  shafiis  >vary  in  form 
from  four  ito  seveii  ^ed,  and  are  not  articulated.  Tbe  rock  is  ex* 
ternally  of  a  rusty  brown  colour,  but  internally  is  of  a  light  Uitisk 
grey,  widi  an  irregular  fracture,  xmd  not  very  compact* 

The  western  hills  of  Bombay  exhibit  traces  of  the  «ame  forma^ 
tiop ;  hut  the  rock  16  mucli  darker  in  colour,  closer  in  its  grain,  of 
greater  hardness  and  speci£c  gravity. 

A  paper  on  the  geology  of  tlie  LinooLnshire  wokl,  »^A  ikit  ai- 
jftcent  county,  by  £dward  fiogg,  £isq.  was  read. 

If  a  line  cf  section  be  drawn  from  Saltfleet,  on  the  coast  of 
iincolnshire,'  tlirough  Louth  and  Wragby,  to  Liucoln,  it  mUk 
exhibit  the  following  beds,  {irocecdiog  fi»m  .the  uewer  to  tibe  cddfc 

The  eountiy  ibetwseen  ix>uth  and  ^e  sea  ie  "flat  and  marst^,  md 
presents  allu^al  cl^y  mixed  more  or  less  witli  sand  and  iuatiue 
<)rganic  iremains.  From  Louth  to  the  high  hills  in  Dbnnington,  a 
distance  of  about  iSve  miles,  the  country  is  occupied  by  the  dievatcd 
district  of  the  wolds,  'whioh  consists  of  beds  of  chalk,  the  tipper 
of  which  are  of  a  white  colour,  and  contain  subordinate  .beds  )of 
£int,  while  the  lower  aise  of  a  reddish  colour,  And  are  destitute  of 
jiints.  Imme^ately  below  the  chalk  is  a  bed  froip  six  to  JO  yards 
thick,  of  coarse  brown  pebbly  aand  without  ^organic  r^iains.  To 
thisiBucceeds  a  l)ed,  12  or  14  yards  thick,  of  clay  with  subordinole 
beds  of  lim^-i»tone,  the  structure  of  this  latter  oolite,  and  it  .con- 
tains nodules  oi  pyrites  and  bivalve  shells.  ]&elt*w  this  lies  a  atra-, 
,  turn  of  sand,  of  various  colours,  from  dark  brown  to  liglH  grey, 
iaeloaing  thin  beds  of  sandy  Kmestone  with  organic  remains  ;  the 
'.tbiokncas  df  this  stratum  is  considerable.  The  last  of  tlie  series  is 
a  slaty  clay,  or  shale,  of  unknown  thickness ;  but  which  had  been 
bored  into'tor  \Q0  yards,  near  the  village  of  Donnington.  It  con« 
ttains  a  multitude  of  beds  of  slaty  clay,  with  marine  remains,  gene- 
vaUy  aoft,  but  ^qmetimes  considerably  indurated,  and  o&en  very 
ibituminousi,  of  iron-stone  and  of  grit.  The  ^uiface  of  this  last 
bed  is  covered  in  many  piaces  with  alluvial  deposits  of  blue  olay 
and  of  |;Fey  marl* 
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Among  the  questions  wbich  philosophers,  occupied  with  tbe 
theory  of  the  earth,  usually  agitiite,  there  are  few  more  difficult,  or 
which  have  occasioned  longer  or  more  obstinate  disputes  than  that 
on  the  origin  of  basiilt  and  waclte,  raekii  which  Kune  consider  ai 
products  of  ancient  volcanoes,  wlille  others  view  them  as  depoMles 
tram  tlie  general  liquid  in  which  the  common  rocks  were  formed, 
and  as  analogous  to  primitive  trap, 

M.  Cordier,  Divisionary  Inspector  of  Mines,  and  Corresponding 
Member  of  the  Class,  having  Turned  his  attention  to  this  problem, 
has  contrived  methods  of  resolving  it,  which  are  entirely  new. 

His  first  reflections  enabled  him  to  perceive  that  the  greatest  diffi- 
culty to  compare  matters  of  a  disputed  nature  with  those  whose 
origin^  whether  volcanic  or  non-volcanic,  is  incontestable,  depends 
upon  this,  that  both  are  often  composed  of  particles  so  mixed  and 
reduced  into  a  paste  apparently  so  homogeneous,  that  it  is  impos- 
sible for  the  eye  to  distinguish  them.  Here  chemistry  cannot  come 
to  the  aid  of  the  senses,  because  it  confounds  all  these  particles  in 
its  analyses,  and  only  gives  as  a  result  the  list  of  their  priiuitire 
elements,  instead  of  distinguishing  those  which  belong  to  ei 
species, 

M.  Cordier,  therefore,  contrived  a  new  mode  of  mecliani 
analysis,  which  consists  in  reducing  to  parcels  the  mineral  species^ 
the  existence  of  which  we  have  reason  to  suspect  in  the  rocks  which 
we  wish  to  examine ;  to  determine  correctly  the  physical  characters 
of  these  parcels,  and  their  action  under  the  blow-pipe ;  tben  w 
pulverise  the  rocks  which  we  are  examining,  to  separate  by  fanning 
or  washing  the  different  sorts  of  particles  which  this  pulverisatioo 
has  separated  from  each  other,  and  to  subject  them  to  the  same  ex- 
periments  as  the  different  parcels  of  well  known  substances  liav« 
undergone. 

This  is,  as  we  see,  a  kind  of  microscopical  mineralogy,  of  whicli 
M.  Cordier  has  made  an  excellent  use.  The  stony  pastes,  known 
to  lie  lui'as  from  hisluricul  proof,  were  readily  subjected  to  this 
analysis.  Their  particles  very  easily  separated.  Tliey  presented 
but  very  few  combinations,  in  which  sometimes  felspar  prcdoini^ 
nated,  sometimes  augile,  and  in  which  titaniatcd  iron  was  mixed  in 
various  proportions.  With  these  three  constant  elements  were 
mixed,  but  in.  a  less  general  manner,  hornbleode,  leucite,  inica^ 
filiviaej  and  saccular  iron  oic. 
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The  basaltic  pastes  of  a  more  or  less  disputed  origin  were  divided 
with  equal  ease  into  their  constituent  parts,  and  these  parts  were 
not  found  different.  All  these  ancient  or  modern  pastes,  whether 
considered  as  lavas  or  not,  are  then,  according  to  the  author, 
microscopic  granites,  in  which  the  uniformity  of  the  mixed  tissue 
is  only  interrupted  by  smaH  voids,  somewhat  more  common  in  cer- 
tain lavas  than  in  others,  and  which  appear  to  the  naked  eye  homo- 
geneous m^ses,  in  which  predominate  either  the  characters  of 
^'  auglte  or  of  felspar,  and  which  therefore  can  only  be  distinguished 
into  two  kinds. 

A  part  of  the  scoria  which  accompany  the  stony  lavas,  and  which 
are  the  first  products  of  the  coagulation  of  the  matters  in  fusion, 
are  composed  likewise  of  different  grains,  but  finer,  less  regularly 
mixed,  and  yet  of  the  same  species  as  the  masses  which  they  cover. 
Another  portion,  more  altered  by  the  action  of  fire,  approaches 
more  to  a  vitrified  state.  Others  are  completely*  in  that  state;  but 
still  sufficient  traces  of  their  origin  remain  to  enable  us  to  recognise 
it.  They  always  belong  to  one  of  the  two  principal  orders  of  com<- 
bination  observed  among  stony  lavas. 

M.  Cordier  endeavours  to  explain,  by  the  diiferent  state  of  the 
scoria,  a  phenomenon  which  has  struck  several  travellers,  that 
some  currents  of  lava  remain  always  sterile,  while  others  are  speedily 
covered  with  the  finest  vegetation.  It  is  because  the  former,  being 
more  vitrified  than  the  latter,  are  less  easily  decomposed. 

The  author  examines  likewise  the  obsidians,  or  volcanic  glass; 
and  comparing  all  the  shades  of  their  greater  or  les?  vitrification,  be 
always  finds  traces  of  augite  or  felspar  the  principles  which  predo- 
minate in  the  two  orders  of  lavas  ;  and  the  obsidians  fused  into  a 
black  glass  have  shown  perfect  transitions  to  the  most  dense  basalt. 
In  a  word,  obsidian,  scoriae,  lavas,  basalts,  do  not  differ  in  compo- 
sition, but  only  in  the  peculiarities  of  their  texture.  Even  in  vol- 
canic sand  and  ashes  we  may  find>  by  washing,  the  same  materials 
whose  aggregation  forms  the  neighbouring  lavas.  M,  Cordier  has 
followed  these  materials  in  the  different  substances  after  they  have 
been  altered  by  time,  and  has  disengaged  from  them  the  new  sub- 
stances which  have  made  their  appearance  in  them,  or  which  have 
filtered  into  their  vacuities.  He  has  not  neglected  the  examination 
of  any  modification  of  these  volcanic  products,  whether  true  or  dis- 
puted, and  he  has  every  where  found  these  general  laws  to  hold ; 
but  when  we  pass  to  the  ancient  trap  rocks,  to  which  it  has  been 
attempted  to  refer  the  basalts,  none  of  these  marked  characters  ckn 
be  perceived  which  establish  such  undoubted  relations  between 
lavas  and  basalts. 

The  mass  of  these  ancient  rocks  has  no  apparent  voids ;«  we 
scarcely  perceiv'e  grains  in  them,  and  they  do  not  differ  from  each, 
other  in  colour.    They  cannot  be  divided  into  separate  parts  ;  oo^ 
mechanical  analysis  ^n  be  made  of  "onsequently  if  a  pact- 

of'  these  rocks  is  composed  of  betOP  aterials,  it  is  icn\{cia-~ 


^M    •**  Proceedings  of  Philosophical  Sdael/et.  (ApU^^ 

RiUe  to  dctermiae  the  siiueral  species  to  wlilcli  these  material 
belong. 
Their  chemical  aoaly^iis  is  likewise  different,  particularly  becaitsa 

I ^i£y  coiitaiD  no  liiauialed  jroii. 

^^^    .  HbDce  iIk  pretended  analogy  between  the  iraps  aod  the  bas 

^^R  UU  conlirmed  by  a  rigorous  cxaiuiaatiuii. 

■    As  to  the  origin  of  the  lavas,  and  the  causes  of  their  ftisiQn^i] 
Cordier  doe?  not  venture  to  conjecture  ;  but  consideriiig  their  tm 
as  coagulated  by  au  instantaneous  cry^staUizatLDQ,  he  ftaHly  ^lesolaj 
the  pnihlem  so  long  disputed,  whether  the  crystals  in  lavas  1^ 
fafien  carried  quite  formed  from  the  bowels  of  the  earth,  and  enve^" 

Pipped  in  them,  or  have  been  afterwards  formed  in  iheir  Ciiviiies,  or 
fMve  crystallized  at  ibe  same  instant  that  the  rest  of  the  mass  con^ 
aelidated.  Jt  is  easy  to  see  thai  he  adopts  the  last  of  these  alteroar 
tiwcs. 

He  terminales  this  great  and  fine  undertaking^  by  a  methodical 
enumeration  of  (he  basalts,  and  the  products  of  vulcanoes,  arramred  ' 
aiscording  to  their  inaierials  of  aggregation,  and  und^  the  two  pi«>- 
dominatiug  principles,  felspar  and  augite. 

This  nature  so  cnyslecious  of  volcanoes,  these  immense  clijmneya 
of 'heat,  under  circumstances  quite  different  from  those  which  sup- 
|)pn  fires  .at  the  surface  of  the  earth,  will  long  constitute  one  of  the 
fjDeat  objects  of  the  curiosity  of  philosophers,  and  wilt  escite  their 
^K>its  as  long  as  there  reuiain  any  hopes  of  success.  A  young 
jflHperalogist,  both  zealous  and  well-informed,  M.  Mesourd  de  la 
aGroye  (of  Angers),  having  had  an  opiwrtunity  ifi  1^12  and  1813  to 
«|jKrve  several  of  the  phenoinena  of  Vesuvius,  bas  drawiv  op  a 
^uriial  of  them,  remarkable  for  its  esactness,  and  mixed  with 
•many  original  ideas  and  conjecturi^s. 

Sioce  tl>e  enormous  diminution  which  the  cone  of  the  volcano 
underwent  in  l?!*"!]  when  it  sank  more  than  400  feet,  all  the  erup- 
tions have  taken  place  from  the  summit,  which  se«nis  to  have  pi«- 
v«oted  them  from  being  so  abundant  and  destructive  as  those  which 
proceeded  from  the  sides.  The  bottom  of  the  crater  has  risen,  aod 
it  is  not  impossible  but  it  is  filling  up.  Hence  M.  de  la  Grove 
draws  OS  a  conclusion  that  we  must  not  always  refuse  to  allow'tt' 
mountain  to  be  volcanic  because  it  has  no  crater.  ''  - 

The  flow  of  lavus  is  the  less  abundant  the  greater  the  qtiantityflf^ 
^corite  and  I apillce  thrown  out  of  the  volcano  daring  an  eruption.' 
The  wliole  cone  is  covered  with  these  little  stones,  which  are  soon 
ajiered  by  the  acid  vapours,  and  assume  those  lively  and  variegated 
colours  which  give  them  at  a  distance  the  appenrauce  of  turf  in 
blossom,  and  which  have  led  naturalists  into  the  opinion  that  the 
crater  is  filled  with  sulphur.  This  is  so  far  from  being  true,  that 
it  is  seldom  we  even  perceive  sulphureous  vapours.  On  the  con- 
trary, eoniinued  exhalations  of  muriatic  acid  arc  perceptible,  and- 
concretions  of  common  salt  are  every  where  to  be  seen. 
^■JM.MeaDiaA  de  laGroye  from  this  divides  volcanoee  intoMo 
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abuses;  tbose  in  which  sulphur  acts  a  coo^pu^uousj^rt,  and  thi^ 
in  which  muriatic  aoid  pr^dpoiipates.  i^is  plac^  V^uvius  iSuipfPfQ^ 
tiie  latter. 

He  points  out)  Ukewise,  tha  cpqstant  smphe  which  xhu^  froip 
oiFFeats  of  lava,  and  which  shows  thiat  it  contains  much  moisture,; 
for  these  smokes  are  entirely  aqueous.    No  ilames  appear;  buttle 
xed*hotsand  and  stones,  and  the  reverberatipn  of  the  internal  fpcys* 
xHi  the  vapours  which  issue  put,  occasion  the  appearance  of  tbeni. 
Lava  flows  «Ipw]y ;  i|s  sides  cooled  down  form  a  canal  for  it,  and 
kftsep  it  elevated  above  the  soil,  all  covered  with  scoriae.    We  know, 
likiMvise,  thut  its  heat  is  not  equal  to  that  of  melted  glass;  for  .v^^^ii 
it  incloses  the  trui^cs  oi  trees,  it  does  not  char  tbeni  to  the  centre. 
M.  dela  Groje,  therefore,  believes  that  the  lava  pwes  its  fluidity  to 
Mome  principle  .consumed  by  the  fusion,  and  that  this  is  the  cause  of 
the  difficulty  of  again  fusing  lava  which  has  become  sji^lid.    The 
:part  of  the  j^^ss  which  is  pQt  swelled  into  scprjae  has  an  aspect 
quite  stQipy.    To  it  the.  Germans  give  the  name  of  graustein.    TJl^e 
:  author  cpi9»pai:es  the  periods  of  the  fusion  of  lavas  to  tJxose  thrpMgh 
which  those  salts  pass  that  melt^fier  swelling  up.     He.roentioiis 
curious,  facts,  respecting  the  prodigious  duration  of  their  heat,  a^d 
concludes  from  them  tliat  they  contain  within  themselves  the  prin- 
ciple,of  heating,  and  do  not  merely  possess  comm:Unicated  heat.  To 
all  these  remarks  M.  de  laGroye  adds  a  minute  account  of  the  great 
'^uption  of  1813,  which  produc;ed  an  infinite  quantity  of  lapillss 
-ftod  ashes,  but  t|ie  lavas  of  which  did  not  reach  the  cuhivatfKl 
•«OMntry. 

After  having  studied  a  burning  volcano  with  so , much  care,  M. 
de- la  Grpye  wished  to.  ascertain  the  motives  ipr  arranging  diflerent 
■  ^iQ^ucu^ins  among  extinct  volcanoes.    He  accordingly  visited  one 
.W^^*IVL^e  Sau^sure,  and  other  great  geologists,  luid  placed  in 
that  class,  'but  in  winch  the  obstinate  Neptunists  still  found  nume- 
rous pretexts  toaupport  their  dqubts. 

Tbis  is  the  mouatiun  Beaulieu,  about  three  leagues  from  Aix^  in 
iPjCovence.      The  inequalities  of  Jtlie , surrounding  country  exlii|^it 
jqMirks  comparable  to  curre,nt8.of  lava.    Its  extent  is  about  L200 
•  f#thoius  in  lenglbj  and  600  or  700  in  breadth;  its  height  about 
.2Gk)  above  the  sea.    It  is  surrounded  to  an  indefinite  distance  by 
lime-stone.    Towards  the  .east  are  the  basaltic  precipices  whiph 
.  appear  to  constitute  the  centre  of  the  whole  system  ^  but  even  in 
.•the  ba3altiQ.part  itself  sea  shells  occur,  and  a  great  deal  of  lime* 
..stone.    The  aiHygdaloids  and  basalts  are  covered  with  it  in  several 
parts..    In  others  fragments  of  it  are  mixed,  and  constitute  a. kind 
of  breccia.  .  It  has  often  penetrated  the  cavities  of  the  amygdaloid. 
:The  principal  rock  is  the  fioetz  green-stone  of  the  Germans,  com- 
posed of  felspar  and  augite,  sometimes  in  such  large  .grajns  tbfkt  it 
,  Ycsembles  granite.     It  forms  a  long  ridge,  and  We  pass  from  tbaX- 
rock  by  intermediate  ones,  comparable  to  tr^p|>r(^rtyso,catied>  to* 
common  basalt  containing  frequently  olivine,. aiu}4^ 
observed  some  parts  divided  into  prisms*  TVieceVb 
Vol.  VII.  N'>1V.  X 
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-vhich  coDstitates  the  basis  of  tlic  amygdaloid,  and  wliicli,  when  ih 
.■cavities  are  empty,  resembles  exactly  a  jmrous  lava  ;  but  which  aie 
onost  commonly  filled  with  calcareous  spar,  like  the  mandelstein  of 
'the  Germans.  Wc  find,  likewise,  a  basaltic  tutF  filled  with  small 
\culcareoiis  pebbles,  and  containing  augite,  olivine,  mica,  and  (he 
other  minerals  so  common  in  lavas.  M.  Mesnard  saw  at  Beaulieu 
even  a  hollow  which  he  considered  as  the  remains  of  a  crater.  The 
,  author,  after  some  general  reasons  against  the  objections  of  tbe 
iMeptunists,  concludes  that  this  mountain  was  produced  by  a  stili- 
■marine  eruption,  and  that  the  sea  in  which  it  took  place  coatinual 
'  long  after  to  deposit  lime-stone,  Saussure  has  already  expressed 
bimself  in  favour  of  that  opinion.  Faujas  has  considered  it  as 
[  |,  incontestible ;  and  M.  Mesnurd  thinks  he  sees  in  it  a  method  ol 
conciliating  all  the  opinions  about  these  pretended  secondary  trapii 
to  long  the  subject  of  debates. 

Among  the  numerous  remains  of  unknown  animals  which  fill  the 
.atrata  of  the  earth,  there  occur  marks  of  an  animal  of  a  singular 
form,  composed  of  a  kind  of  corselet,  and  of  an  abdomen  formed 
of  different  segments,  each  of  which  is  divided  into  three  levies, 
Naturalists  have  given  them  the  name  of  entomoVUes  and  trilobiles ', 
but  tiiey  have  not  sufficienily  distinguished  them  from  each  other, 
and  did  not  attempt  to  determine  to  what  [lerticular  bed  each  be- 
longed. 

M.  Brangniart,  Director  of  the  Manufactory  at  Scvre,  which 
the  Class  has  lately  acquired  as  a  member  for  the  section  of  mine- 
ralogy, in  place  of  the  late  M.  De.<marets,  has  presented  a  paper 
on  this  subject ;  in  which,  after  a  careful  comparison  of  the  speci- 
mens that  he  procured,  and  likewise  of  the  descriptions  and  figures 
left  by  preceding  authors,  he  shows  that  there  exist  at  least  sevefl 
V  species  of  these  trilobites ;  that  tlielr  principal  forms  are  siifiicieDd]! 
1 1  ditferent  to  enable  us  to  divide  them  into  four  genera,  all  of  nhieh   \ 

must  be  arranged  in  the  class  uf  Crustacea,  and  in  the  order  to 
_  ]  which  the  branchife  arc  uncovered.  The  greater  number  of  these 
jlrilobites  belong  to  the  most  ancient,  that  is,  to  the  deepest,  be(is 
L',. which  contain  animal  remains.  They  must,  therefore,  have  bet n 
Tlf  among  the  first  living  beings ;  and  in  fact  as  we  approach  the  surface 
^,we  find  Crustacea  more  similar  to  those  which  the  sea  uourishes  at 
t'j^resent;  hut  the  trilobites  disappear  entirely. 

M.  Gillet-Laumont,    Member  of   ihe  Council  of  Mines,  and 

Y' Correspondent    of  the   Institute,    has    exhibited  agates   conliiining 

^i*  white  circles  distributed  in  a  quincunx,    which  resembled  soiUt 

SVpe"'''^*<="on  "f  "  polypus;  but  they  were  produced  nrlificially.     AI. 

L*jl.aumont,  who    had   observed    that   blows  struck  in    a    paiticular 

Ml  manner  detached  very  regular  cones  from  sand-sione  (gf^j),  applied 

Pi  the  same  method  to  agates,  and  produced  in  the  same  way  eonical 

"  ~    ares,  the  sections  of  which  presented  circles  precisely  similar  lo 

''those  ^xlulJited  at  first. 

r      .   M.  Cordier  has  published  a  memoir  on  the  coal-mines  of  France, 

<*fcd  un  the  progress  made  in  working'"  them  during  the  last  25  year^. 
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He  has  shown  that  in  this  interval  the  produce  has  increased  more 
than  fourfi)ld.  This  woric,  very  important  for  the  administration,  is 
accompanied  by  a  very  intecesting  chart,  exhibiting  the  extent  of 
our  coal  districts,  the  principal  mines  at  present  working,  and  the 
direction  of  their  different  levels.  It  has  been  inserted  in  the 
Journal  des  Mines. 

A  shower  of  stones  has  fallen  this  year  likewise  in  the  neighbour- 
hood of  Langres,  with  ail  the  usual  circumstances.  M.  Pistollet, 
physician  in  that  town,  has  collected  some  of  them.  They  are 
quite  similar  to  other  stones  of  the  same  origin,  except  that  their 
fracture  is  perh«ps  a  little  whiter. 

M.  Vauquelin,  who  had  been  charged  last  year  with  the  esami- 
nation  of  the  aeiolites  of  Agen,  has  presented  some  reflections  oit 
the  state  in  which  the  principal  elements  occur  in  this  sort  of  stones. 
A  portion  of  the  silica  appears  to  him  to  be  in  lomhinaiion  with  the 
magnesia.  Sulphur  is  present  united  to  iron ;  for  the  mineral  gives 
■ulphureted  hydrogen,  when  dissolved  in  tlie  acids.  As  to  the 
chromium,  it  appears  in  a  separate  slate,  and  sometimes  in  par- 
ticles so  large  as  to  destroy  all  idea  of  combination. 

l_To  b/  continutd.) 


I.  Flexible  Sandstone. 


Some  fishermen,  upon  the  east  coast  of  China,  near  the  province 
of  Chincheu,  brought  up  a  considerable  piece  of  stone  in  one  of 
their  nets.  Observing  something  peculiar  in  its  appearance,  in- 
».tead  of  throwing  it  overboard,  they  carried  it  to  Canton  to  tempt 
the  curiosity  of  the  Europeans  in  that  place.  It  was  purchased  by 
Mr.  Garratt,  the  purser  of  an  East  Indiaman,  who  supposed  from 
its  appearance  that  it  was  a  petrified  buttock  of  beef,  and  on  that 
account  gave  a  considerable  sum  of  money  for  it.  It  is  at  present 
ID  the  possession  of  Mr.  Mawe,  mineral  dealer  in  the  Strand, 
where  1  had  an  opportunity  of  examining  it. 

It  is  an  irregular  shaped  mass,  weighing,  when  dry,  23  pounds 
four  ounces  avoirdupois  ;  and  when  soaked  in  water,  24  pounds 
four  ounces.  It  has  certainly  some  taint  resemblance  in  s-faape  to  a 
buttock  of  beef.  One  part  answering  to  ihe  bone  and  another  to 
the  flesh.  But  this  appearaace  is  owing  to  an  external  ctnting  of 
ochre,  and  does  nOt  hold  internally.  Go  one  side  of  it  there  is  a 
coating  of  small  quartz  crystals.  The  stone  is  full  of  .^mall  round 
boles,  placed  at  unequal  distances,  and  not  pi  leep. 

Colour  partly  snow  white,  partly  wine  yello 
X  2 


I 


'  818  Scientijic  Intelligence, 

manganese  has  the  same  property  of  absorbing  various  doses  of 
oxygL'U  ;  but  have  not  yet  heard  whether  it  be  capable  of  furnishing 
it  to  the  roots  of  plants.  Sir  H.  Davy,  I  think,  says  tiiat  oxide  of 
iron  is  very  useful  in  vegetation  j  but  of  oxide  of  manganese  he  has 
not  said  a  word.  Should  you  think  it  worth  your  while,  you  will 
niuoh  oblige  a  constant  reader,  and  numerous  others  who  are  en- 
gaged in  clay-burning,  by  explaining  what  you  conceive  to  he  the 
benefit  derived  from  this  process.  I  have  seen  some  fields  having 
had  the  whole  surface  ploughed  up,  being  a  clay  soil,  and  a  good 
deal  of  vegetable  remains  niiiced  with  manure,  subjeeted  to  this 
wasteful  torrefaction.  Manure  in  Scotland  is  difficult  to  be  had, 
and  the  management  of  it  not  at  all  understood.  Surely  thia 
method  of  destroying  it  in  the  soil  is  most  wasteful,  and  will  Anally 
prove  higlily  injurious  to  the  interests  of  atrritulture,  if  not  soon 
checked.  If  at  any  time  you  should  find  leisure,  some  papers  on  the 
management  and  preparation  of  manure  on  sound  chemical  prin- 
ciples, introduced  into  your  publication,  would  he  well  received  hy 
your  northern  friends.  With  hopes  of  soon  seeing  your  attention 
given  to  the  explanation,  and  wliat  you  conceive  may  be  the  advan- 
tages of  clay-burning, 

I  remain,  dear  Sir, 

A  Constant  Reader. 

I  am  sorry  that  I  am  quite  unable  to  give  s  satisfactory  explanation 
of  the  practice  alluded  lo  in  the  preceding  letter.  On  reading 
Mr.  Craig's  letter  on  the  subject,  when  in  Edinburgh  last  year,  I 
made  some  inquiry  about  it,  and  was  informed  (1  think)  by  Pro- 
fessor Jameson  that  he  had  seen  some  specimens  of  the  clay  tbui 
burnt,  and  that  in  reality  it  was  a  marl.  This  explanation  satisfied 
me  at  the  time ;  but  it  is  quite  obvious,  if  the  sub-soil  from  Port 
f  atrick  to  Berwick  be  treated  in  tids  manner,  that  its  nature  must 
vary  greatly  in  different  places. 

The  burning  of  clay  as  a  manure  is  not  a  new  discovery,  as  it  J 
mipposed  lo  be,  in  the  Farmer's  Magazine.  Dr.  Reid,  in  a  letter  to 
X-ord  Karnes,  written  in  17/5,  says,  "  If  wet  clay  is  put  into  the 
fire  uncompressed,  I  am  informed  that  it  burns  to  a^hes,  which 
Qiake  no  bad  manure."  (Life  of  Lord  Karnes,  vol,  iii.  p.  221.) 
We  can  assign  some  conjectural  advantages  that  may  result  from 
burning  clay,  and  laying  it  as  a  manure  on  clay  land.  From  the 
<;urious  table  hy  Dr.  Schiibler,  inserted  in  the  last  number  of  the 
Afinah  (p.  a08),  we  see  bow  very  adhesive  (or  heavy,  as  agiicul- 
turisls  term  it)  clay  soil  is,  and  how  strongly  it  retains  moisture. 
Now  when  clay  is  burnt  it  loses  these  qualities.  Such  a  mixture, 
therefore,  may  tend  to  render  a  clay  soil  less  adhesive,  and  less  re- 
tentive of  moisture ;  but  if  this  be  Its  only  use,  fine  sand  or  calca- 
^ous  sand  would  probably  answer  belter. 

„  from  Mr.  Craig's  descripiioii  of  the  burning,  we  may  infer  that 
'  ^e  .'J]f4t  applied  is  ver^  sma,V\-,  to\V\e^"jslUat  the  combustion  a 
'  not  apparent,  unlessyou  opeiiu'ptWVc'*'^-,  w\i'\\a."wv\\i!Ai.i&. 


laiG.]  Scientific  Intelligence.  SJftJ 

it  goes  out,  and  cannot  be  again  kindled.  Is  it  not,  therefore,  - 
possible  that  this  apparent  burning  of  the  sub-soil  is  in  fact  onlj^ 
accomplishing  imperfectly  what  Mr.  Vanderstraeten  says  is  per-* 
formed.every  third  or  fourth  year  in  Flanders,  In  that  countiy^ 
according  to  him,  every  third  or  fourth  year  the  sub-soil;  which  is' 
soaked  with  the  manure  that  has  been  laid  on  ihe  surface,  is  brought 
to  the  surface  by  trenching  the  whole  ground,  while  that  whicli  was'' 
formerly  the  surface  is  converted  into  sub-soil.  By  this  method  he  * 
says  the  necessity  of  fallowing  is  saved  ;  for  the  sub-soil  in  reality 
lies  fallow  for  three  successive  years. 

In  case  our  farmers  should  be  tempted  to  try  this  experiment,  it ' 
may  be  proper  to  mention  that  the  Waes,  or  the  country  between  - 
Antwerp  and  Ghent,  in  which  Flemish  farming  has  been  carried  to' 
the  highest  point  of  perfection,  was  originally  nothing  hut  sea  sand, 
and  that  it  has  become  the  rich,  light  soil,  which  we  find  it  at' 
present,  from  the  great  quantity  of  manure  laid  upon  it,  for  a  period 
•f  at  least  three  centuries.  ', 

V.  Lamp  Jot  Coal-MiJies. 
(To  Dr.  Tbnmaon.) 
Pereaol  qui  anic  nos  eostra  invenerinl  aul  d]i?rin(. 
SIR. 
1  again  prefix  my  motto  by  way  of  correcting  the  press  of  the 
last  month.  The  figure  ef  the  lamp  is  at  once  an  answer  to  the 
objection  iti  The  Philosophical  Magazine,  that  the  tube  may  re- 
ceive csplodible  air  from  a  blower,  whether  tbs  lantern  be  moving 
or  stationary.  The  safely  principle  of  Sir  H.  Davy's  lantern  was  at' 
first  supposed  to  be  foul  air  within  the  lantern  derived  from  the 
combustion  of  the  wick.  This  was  an  error;  and  the  diminished 
flame  has  been  shown  to  be  owing  to  the  diminished  supply  of  air. 
At  first  air  was  admitted  by  one  or  two  large  holes  at  the  bottom  of 
the  lantern;  explosions  took  place;  to  these  holes,  diminished  ia 
size,  and  increased  in  number,  tubes  were  added.  Finally,  the 
holes  were  multiplied  until  they  deviated  into  gauze.  At  cvery^ 
progressive  change  The  Philosophical  Magazine  abused  those  who 
doubted.  If  I  am  now  asked  if  I  trust  in  the  gauze,  my  reasoti 
for  doubting  is  the  abuse  which  The  Philosophical  Magazine  con- 
.  tinues  to  bestow  on  all  who  shall  doubt  You  have  not  developed 
the  principle  ijpon  which  the  benefits  of  the  gauze  depend.  You 
lalk  of  a  fixedness  of  the  air,  which  cannot  be.  If  an  esplosioa 
takes  place,  without  any  considerable  e^ttrication  of  beat,  the  con- 
tact of  the  adjacent  wires  cools  down  the  red-hot  air,  and  renders^^ 
it  incapable  of  kindling  combustion  without.  This  indicates  an' 
adaptation  of  apertures  and  wires,  which  will  vary  with  the  nature 
of  the  explodible  air  and  the  heat  developed.  There  will  be,  then, 
no  safety  but  what  depends  upon  this  due  arrangement,  and  the 
access  of  explodible  mixtures  not  yielding  more  heat  in  < 
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Sd.tli'e  f^'aie,  if  tlie  gaozc  be  burst  by  the  explosiOfij  all  is  lo«, 
ji'W^ill  n  boiiib  inclosed  in  ruetallic  gauzc  explode  in  a  magnxtw 
,j  w'ilii'iui  firing  it? 
,  ^<i  Sir  HlDiivJ  all  fredll  is  due  far  llie  perscvcTrince  with  which 
be  has  coiHinued  to  reiiew,  arid  endeavoured  to  imptttve,  llle  flfst 
^uggestidDS  of  hia  niinil,  and  for  the  benevolent  purposes  by  which 
^bi'!  labours  have  lieen  nciuated. 

Ciimplete  success  seems  not  lo  be  attaiHable  iti  atiy  of  tlip  rtrtys 
attempted,  and  security  should  ratli(?r  be  espectc'd  frOHi  (11?  change 
of  system  which  iiais  been  before  recommended. 


•'Vr.  Residts  of  Hyghmtitrical  Obsmmfhns  made  i 
■'"  i/K  Alttmik  Orem. 
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!'  Til.  Cttriwa  Cimse  of  Headaek. 

:  A  ^rflettfel's  wife  at  Vienna  was,  at  the  age  of  24  jrel^,  *— ^-^ 

'^ijjr  a  vfoleilt  teadach,  whieli  continued  for  several  yeaW,  attd  Hwvtf 

P'ber  ainitist  to  despair.     She  was  at  last  advised  to  take  sntiff  us  a 

l'  Kinedy,  in  order  to  promote  a  disclmrge  of  mucus.     Hsfipeoing  to 

^  talis  some  assafdstida  in  the  house,  she  mixed  it  with  the  snuff,  on 

the  supposition  that  It  m^ht  increase  the  effect.    The  a>nsequciice 

}'v^s,  tnat  a  worm  was  discharged  from  the  nostril  srmilaf  in  appear- 

Bhce  to  the  comnion  grub.     This  circumstatrcc  induced  hcrto  con- 

-'"tintte  to  use  the  mixixfre  of  assafoeiida  and  snuff.     Eiglrt   more 

W  xmtms  were  disgharged.     In  short,  by  the  use  of  the  remedy,  ^8 

j^^'WormS  In  all  were  discharged,  and  the  headach  was  completely  re- 

^  Bioved.     Dr;  Frank,  who  relates  the  case,  supposes  that  the  warmt 

i''bad  been  lodged  in  the  frontal  sinus.  JtM 

VIII.  Strmgth  of  Itm.  "   4B 

An  experiment  whs  lately  made  at  Blackwall  to  determibe  the" 
Btfengtli,  of  llie  iron  employed  in   the  manufacture  of  iron  cables. 
1^  It  was  ftiund  that  an  iron  wife  l-f  inch  in  (tiameter  was  Tsrolttn  by  a 
'  Vcight  of  40  tbos;  therefbre  an  iron  wire  of  one  illdi  in  SlatAetes.  .-m 
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would  be  broken  by  a  weight  of  25'(t  tons,  lliis  is  eonsidembly  less 
than  the  strength  of  iron  resulting  from  Sickingcn's  esperiments. 
He  found  that  an  iron  wire  OO78  of  an  inch  in  diainettr  w-as  broken 
by  a  weight  of  54925  lbs.  avoirdupoia.  Now  if  wc  suppose  the 
strength  of  iron  wire  to  vai^  as  the  squares  of  its  diameter,  the  pre- 
ceding expeiiment  will  give  us  the  weight  capable  of  breaking  an 
iron  wire  of  the  diameter  007^  of  an  inch  SIS'SS  lbs.  avoirdupob. 
Hence,  suppos^ing  both  experiments  correct,  English  iron  must  be 
materially  weaker  than  Swedish  iron. 

IX.  New  Ore  of  Cofiper. 
Mr.  Mawe,  mineral  dealer  io  the  Strand,  received  some  time 
ago  a  cargo  of  minerals  from  Cadiz,  which  had  been  shipped  origi- 
nally at  Vera  Cruz,  and  of  course  are  the  produce  of  Mexico. 
Among  them  there  were  a  few  specimens  of  a  copper  ore,  winch,  to 
me  at  least,  was  new  ;  nor  have  I  been  able  to  lind  any  allusjon  to 
it  in  any  of  the  mineralogical  books  which  I  have  coDsiiIicd.  The 
specimens  which  1  have  seen  being  few  and  smaH,  the  following 
description  will  he  imperfect: — 

Colour,  verdigris- green,  with  a  tint  of  blue.     The  central  parts 
of  the  distinct  concretions  appear  darker  coloured  than  towards  the 
circumference,  owing,  I  conceive,  to  the  translucency  of  the  ed] 
of  these  concretions.    Some  few  of  the  concretions  are  coated 
a  whitish  crust,  hut  this  is  uncommon. 

Most  of  the  specimens  had  a  botryoidal  form;  one  of  ilicm  wai 
thin,  as  if  it  had  constituted  a  portion  of  a  thin  vein- 
Lustre,  viireous,  and  varying  much  in  intensity.     The  internal 
lustre  of  a  distinct  concretion  fully  as  strong  as  that  of  glass ;  but 
the  external  lustre  is  often  dull. 

Fracture  compact,  conchoidal.  Fragments-  somewhat  rounded 
with  blunt  edges.  In  granular  distinct  concretions  ralher  larger 
each  than  a  grain  of  mustard  seed.  Translucent  on  the  edges. 
Nearly  as  hard  as  calcareous  spar.  It  is  readily  scratched  by  a  knife. 
The  distinct  concretions  arc  very  easily  separated  from  each  other; 
but  a  single  concretion  is  not  more  easily  frangible  tlmo  alum  pr. 
rock  salt.     Brittle.     Specific  gravity  2-238. 

When  a  distinct  concretion  is  thrown  into  nitric  acid,  no^flTe 
vescencc  takes  place ;  bat  if  wc  reduce  tlie  rainerid  to  powder, 
effervesces  in  that  acid,  and  is  partly  dissolved.  The  same  solutiol) 
takes  place  in  the  course  of  a  few  days  if  a  lump  of  th«  mineral  be 
put  into  nitric  acid,  A  white  insoluble  powder  remains,  which 
fuses  into  a  glass  with  potash,  and  is  therefore  silica.  The  nitric 
acid  solution  is  blue,  hut  becomes  green  when  mixed  with  muriatic 
acid.  '2-i'\  grains  of  the  mineral  treated  in  this  way  furnished  G*i 
grains  of  silica ;  and  the  copper,  being  thrown  down  by  a  plate  of 
zinc,  weighed  10'5  grains.  Now  10'5  grains  of  copper  constitute 
13  1  L.'5  graios  of  peroxide  of,pta||t,, This  oxide  in  the  ore  was 
anitcd  to  cin-bpnic  acid  antj  CM^^HG^  copper,  as  1  have  asccr- 
Wtilftd  by  experiment,  anij  it  MH^^HJHKjUfira  acid  anjfafe^'ftwm 
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of  the  nervous  influence  and  galvaniiini,  or  that  there  is  9  power 
different  from  the  nervous  inttuence  yet  Capal)|c  uf  petfurining  its 
inost  complicated  funt^lions,  a  supposition,  I  ihinkj  niucli  harder  lu 
be  granted  tliao  the  other. 

Both  this  experiment,  and  the  ekperiments  on  rabbits,  relating 
to  the  same  subject,  were  aiiide  in  the  presence  of  several  mi^dic^ 
GeDtlemen,  who  expressed  their  entire  sutibt'action  in  tht  result. 
I  remain,  Sir,  your  obedient  humble  servaqt, 

C.  P.  Wilson  Philip. 

XIH.  Nhw  Spectacle  Glasscx. 

>■'  (To  Dr.  Thtimson.) 

SIR,.  ¥arch  C,  ISIS. 

1  1  have  been  iafortned  that  the  French  of  late  have  he^ n  trying 
phlDo-cylindrical  glasses  with  the  plame  surfaces  in  conttict,  and  the 
axes  at  right  angles.  These  have  beun  used  as  lenses;  and  it  is  said 
that  Dr.  Wollaston  is  in  pos.session  clone  of  this  construction.  Any 
informatian  which  yuu  can  give  your  readeis  ou  tbia  subject  canoM 
iail  to  be  interesting  to  them. 

During  the  cold  weather  of  January,  1814,  a  bubble  of  air  {like 
that  which  you  described  a  few  months  ago)  was  discharged  from 
the  spirits  of  wine  of  one  of  Six'i  thermometers.  It  meosiued 
lti-9°,  and  was  reduced  by  the  application  af  heat,  although  it  WU 
not  then  known  that  any  such  procc^  bad  been  lued  with  success. 

S. 

The  spectacle  glasses  alluded  to  by  my  correspondent  consist  of 
two  segments  of  cylinders  applied  at  right  angles  to  each  other.  Tlie 
object,  1  conceive,  is  to  destroy  the  effect  of  spherical  aberration. 
As  tar  as  I  have  been  able  to  learo,  this  species  of  lens  has  not  been 
found  to  answer  well  in  this  country,  though  1  am  not  quite  sun 
that  they  have  undergone  a  &ir  trial. 

XIV.  Uric  Acid. 
,  Gay-Lussac  mned  uric  acid  with  20  limes  its  weight  of  perosk 
of  copper,  put  the  mixture  into  a  glas>s  tube,  and  covered  it  with  _ 
qoauiity  of  copper  filings.  The  copper  filings,  being  heated  to^ 
dull  redheat,  heat  was  applied  to  the  mixture.  The  gas  which  c^tat 
over  was  composed  of  0-69  carbonic  add  and  0-31  azote,  tie 
conceives  that  the  bulk  of  the  carbonic  acid  would  have  been 
exactly  double  that  of  the  azote  had  it  not  been  for  the  formation  ^ 
a  Utile  carbonate  of  ammonia.  Hence  uric  acid  contains  two  atonia 
of;  carbon  ^nd  one  atom  of  azote.  This  is  the  same  proportion 
exists  in  cyanogen.  (Ann,  de  Chim.  vol.  xcvi.  p.  53.)  Tawfn 
then,*  are  we  +0  ascribe  the  difference  between  hydro-cyanic  a«d  ai 
uric  acj4  ?  P^es  uric  acid  contain  an  ^toip  <jf  oxygen  combiiied 
(^anog^en,  while  Fiydro-cyanic  acid  consists  (if  the  ^m^  it^  — -'* 
■  to  au  aioiii  of  hydrogen?  "      "■ 
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XV.  Mvi^ofi^k^cal  Tuble.  :Ea^a$i^ Jhm  the Segisier  kepi 'Wi 
Kinfauns  Castle^  N.  Brikdn.  Supposed  Lot.  56^  f&^^  \MalO€ 
the  Sea  129  feet. 
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XVI.  Ch9idfiniaim  tf  Prustie  Aiid  ofid  Oil  ef  Peadies, 
firognateHi,  by  dirtilHng  a  great  irttt  Iferon^  tW  leat^i 

of  the  peachi  obtained  au  oil^  which  H  t  ^is^Y 
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well-stopped  phial.  At  the  end  of  that  lime  a  considerable  number 
of  crystals  had  separated  froni  the  oil.  These  crystals  had  the  fol- 
lowing properties : — 

A  strong  smell  of  peach  blossoms ;  a  taste  at  first  sweetish,  then 
sharp  and  burning.  The  crystals  were  confuied ;  but  some  of  them 
were  translucent  plater.  The  specific  gravity  was  1*300,  When 
thrown  upon  the  surface  of  water,  it  moved  almut  with  great 
rapidity,  like  camphor  in  the  aame  circumstances.  Poiash  digested 
with  this  substance  threw  down  Prussian  blue  from  persulphate  of 
iron.  When  exposed  to  the  sun  for  some  days,  it  separated  from 
the  oil  with  which  it  was  contaminated.  It  then  became  white,  lost 
its  smell,  was  insoluble  in  water,  but  soluble  in  alcohol.  The 
alcoholic  solution,  by  spontaneous  evaporation,  gave  ver;  brilliant 
four-siiled  prisms,  whose  bases  were  squares.  It  was  not  acted  on 
by  nitric  acid  in  the  course  of  ii  hours.  Brugnaidli  cotisiders  tliis 
substance  as  a  combination  of  prussic  acid  and  oil  of  peaches.  (Ann. 
deChiin.  vol.  xcvi.  p.  9B.) 
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^RQUls     DE     Chabannes,    Russel  -  place,    Fitznty-^qav^ 
London;  for  a  method  of  conducting  the  air,  and  regulating  the 
temperature,  in  houses  and  other  buildings,  and  warming  and  cool- 
ing either  air  or  liquids  in  a  much  more  expeditious,  and  coostc^ 
quenlly  less  expensive,  manner  than  hath  hitherto  been  done  with" 
this  kingdom,  which  is  applicable  to  various  useful  puriwses, 
will  be  of  great  public  advantage.     Dec,  5,  1S15, 

CiiRisTopti  DiHi,,  Frith-street,  Solio,  London  ;  for  ceriain  i 
provements  in  the  method  or  apparatus  of  distillation.     Dec.  5, 
1815. 

James  IiEE,  Old  Ford,  Middlesex  ;  for  certain  improvements  in 
the  methods  before  invented  by  him  of  preparing  hemp  and  flax; 
and  by  which  also  other  vegetable  substances  may  be  rendered  ap- 
plicable to  many  of  the  purposes  for  which  hemp  and  flax  are  used. 
Dec.  5,  1815. 

S.uiutL  CLEGti,  of  thu  gas  works,  Peter-street,  Westminstera 
fur  an  improved  gas  appar^itus.     Dec.  i),  1815. 

Davis  Redmond,  Johnson's- court,  Fleet-street,  London;  i_^ 
a  mnclilrie  for  the  manufacture  of  corks  and  bungs.    Dec.  9,  ISISJ 
- 'KoBURT  KtiNOKK,  Hill-street,  Liverpool;  for  a  method  of  [ 
pelling  ihjps,  boats,  and  other  vessels.     Dec.  9,  1815, 

KoBEttTDfCKiN^ON,  Great  Queen-street,  Lincoln's  ,Imi-£ 
Idunduu;  foe  ati  improvement  in  the  hoopmg of  barrels.    X>eiX'i 
.  lam.  .-■■■■ 
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MeteoTokgkal  Jeurml.  [Afrii.,  Ifli&f 

'  Second  Mmth. — 20.  light  deiidf.  21,  Sereis!  birds  singt 
Cirtosiraftis  betiealh  large  Cirrm.  si.  Cloudy;  tlrizzliag;  fair: 
windy.  '23.  White  frost,  which  speedily  went  off:  there  appean 
to  have  been  a  dripping  mist  in  the  night :  Cirrociimulvs :  fair. 
24.  Cirrus:  C'trros trains :  cloudy :  hollow  wind.  25.  A  gale 
from  S.W.,  with  showers :  clunged  to  N.W.  in  the  night.  27-  A 
snow  shower  early,  which  was  followed  by  sleet  and  rain :  much 
wind  in  the  night.  2tJ.  a.  ra.  Light  CirrostTatus :  windy  :  Ciaimbis 
and  Cumidostratus  succeeded.  29.  Slight  hoac  frost:  lair,  with 
light  clouds :  hygr.  wcnHo-4!!°.  . 

Thml  Monlh.^-2,  3.  Rainat  intervals.  4,  a.m.  Cirri,  consisting 
tiS  streamers  risiog  from  a  horizontal  base,  with  Cirroslratus  below : 
tteavy  clouds :  wind  ;  p.  m.  Hail,  sleet,  rain  :  lastly,  upoa  the  wind' 
getting  somewhat  nortiierly,  a  lieavy  short  slorm  of  snow. 
S.  a.  m.  Clear;  the  ground  crusted  with  yesterday's  snow. 
'£.  a.  m.  Various  Riodi  Sea  lions  of  cloud:  p.  m.  heavy  sbowen. 
7.Cloudy:  some  rain,  a.  m.:  Nimbi.  H.Siakiy.  -9.  Sficnr  Btorm: 
much  evaporation  :  fair  niglit.  10.  Fair.  11.  Stormy:  very  wet, 
p.m.  I'J.  Temp.  ■SU"  at  niiie,  a.in,;  windaodrain.  IS.Much 
wind:  rain  at  intervals:  Nimbi,  14.  Wet  moniing :  the  wind 
S.E.:  stormy  day  and  night.  15.  Much  wind:  rain,  p.  ni. :  cslm 
at  night.  16.  Hoar  frost:  fair:  calm;  hygr.  went  to  45°}  and 
although  it  was  overcast  through  the  day,  with  the  usual  indications 
of  rain  in  the  sky,  yet  none  fell.  17-  Girrus,  with  other  light 
clouds,  a.m.:  wet,  p.m,  JS.  Wet  morning:  Itollow  southeriy 
wind,  which  cliai^ed  tfl  N,  W.,  with  Nimli,  at  night,  and  blew 
ttrong.    •  1 D.  A  raw  blustering  day,  with  mudi  eviiporalion  evident. 


RESULTS. 

Prevailing  Winds  Westerly. 

Barometer:  Greatest  height ^0-19  inidics 


i 

^V  Least 2»-90 

^^r'  Mean  of  the  period 29-60G 

^^Kf!  Tbeimomelcr:  Greatest  height 53° 

^^U:.  Least 22 

^^K^  .  Mean  of  the  period  ....  33-46 

|^5*'Mean  of  DeLuc's  hygrometer,  '72".  Bain,  2-49  incha.  '"^ 

■  Character  i>f  the  period;  cfoudy,  wet,  and  windy:  vegetation 
has  made  but  little  progresji. 
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Bto^phual  Sketch  of  Alexander  WUsotu* 

Alexander  WILSON  was  bom  in  the  town  of  Wsfey,  in 
Spdclfind ;  f  and  received  the  elements  of  a  classical  education  at  a 
tfifitiniDEiibr  school  of  his  native  place.  About  the  age  of  ten  he  had 
uie  jnlifortune  to  lose  his  mother;  and  his  father,  who  was  dosdy 
encaged  in  the  occupation  of  a  distiller,  feelmf  the  necessity  of  an 
aqu&ct  in  the  government  of  an  iaftfnt  family,  again  entemi  into 
the  roatrimoDial  state. 

Young  Wilson's  fether  had  designed  him  for  a  learned  profession; 
t)ut  this  intention,  how  agreeable  soever  to  parental  feelings,  was 
not  relished  by  the  son,  who  had  imbibed  some  prejudices,  which 
were  the  cause  of  the  prcject  being  abandoned. 

The  introduction  of  a  step-mother  into  Mn  Wilson^s  family,  as 
is  to6  often  the  case,  was  productive  of  unhappiness.  Tftt  subject 
of  this  memoir  became  the  object  of  aversion,  through  some  un- 
known cause,  to  his  new  guardian  ;  who  employed  her  influence  to 
his  disadvantage  with  such  effect  that  thie  poor  lad  was  compelled  to 
forsake  his  paternal  roof,  and  to  seek  an  asyhim  'under  that  of  his 
brother-in-law,  Wiltiam  Duncan,  who  resided' at  Queen's«{erry,  on 
tUfe  PHth  of  Forth.  Mt.  DUncah  was  a  weaver;  and  young  Wil^on^ 
cdnvii^c^d  My  Experience  of  thie  necessity  of  self-exertion,  appjfic^ 
hiqself  with' diligence  to  acquire  a knowle^^eof  that  trade,  at  wlaA 
he.  continued  for  several  years. 

•  F^oni  American  Onitthokif y,  ^41.  ix.r— T; 

+  The.^ear  in  wbiph  he  was  born  could  not  beasctftaiMd  I  batrlrii'afi^tfctttrtd 
bjT  hU  ffieivis  that  be  Tvas  about  4^  fkt^^  decease  ■ 

'voL.viL  N«  V. ;/   "  ■  Y"  ;''a,v 
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At  an  parly  period  of  his  life  he  evinced  a  strong  desire  for  learn- 
ing ;  and  ihe  perusal  of  old  magazines  and  pamphlet*,  to  which  lie 
hrtd  ready  access,  was  an  addidonal  stimulus  to  further  exertion. 
His  miud,  Jt  is  reasonable  to  conjecture,  was  not  a  little  sgrtated 
at  ilic  solemn  alternative  of  persecution,  or  of  relinquishitig  for 
ever  the  fostering  attentions  of  a  parent,  to  wliom  he  was  most 
dutifully  and  affectionately  attached;  and  he  experienced  consola- 
lion  by  devoting  his  leisure  hours  to  reading  and  wriling.  Poetry 
attracted  his  regard ;  it  was  the  vehicle  of  sentiments  which  were  in 
unison  with  his  sangiiiae  feelings;  he  had  esrly  imbibed  a  love  of 
virtue;  and  it  now  assumed  a  romantic  cast,  liy  assimilation  with 
the  high-wrought  eETorts  of  fancy,  combined  with  the  melody  of 
song. 

Caledonia  is  fruitful  of  versemen:  every  village  has  its  poets; 
and  so  prevalent  is  the  liabit  of  jingling  rhymes,  that  a  scholar  is 
considered  as  possessing  no  taste  if  he  do  not  attune  the  Scottish 
lyre  to  those  themes  which  the  amor  potriee,  the  national  pride  of 
a  Scotsman,  has  identified  wiih  his  very  existence. 

Burns  was  now  in  the  zenith  of  his  glory.  His  verses  were  on 
the  lips  of  every  one ;  his  praises  were  echoed  from  the  cottage  to 
the  palace;  and  from  the  unexampled  succe^sof  this  humble  son  of 
genius,  many  aspired  to  the  honours  of  the  laurel,  who  otherwise 
would  have  confined  their  views  of  poetical  renown  to  the  limited 
circle  of  their  family  or  acquaintance.  Among  this  number  may  be 
reckoned  our  Wilson ;  who,  finding  from  some  short  essays,  that  he 
{losseesed  the  talent  of  poetical  expression,  ventured  to  exhibit  liis 
ftttempts  to  his  friends,  whose  approbation  encouraged  him  to  re- 
netved  perseverance,  in  the  hope  of  emerging  from  that  condltiou 
in  society  which  his  aspiring  soul  could  not  but  disdain. 

Mr.  Duncan,  with  a  view  of  bettering  his  estate,  relinquished  the 
occupation  of  weaving,  and  became  a  travelling  merchant,  or,  in 
common  language,  a  pedlar.  In  his  expeditions  young  Wilsou, 
DOW  approaching  to  manhood,  freq/iently  accompanied  liira ;  and 
thus  was  a  tbundatlon  laid  uf  a  love  tor  travelling,  which  became  a 
ruling  passion  with  our  author  during  the  remainder  of  his  existence. 
.  Alexander  was  now  left  to  shift  for  himself;  and  as  he  was  com- 
jiletely  initiated  in  the  art  of  trading,  he  shouldered  his  pack,  and 
cheerfully  set  out  in  quest  of  riches,  Jo  a  mind  of  a  romantic  turn, 
Scotland  affords  situations  abundantly  calculated  to  arouse  all  those 
feelings  which  the  subUme  and  beautiful  in  nature  inspire.  Wilson 
was  a  poetical  enthusiast;  and  the  bewitching  charms  of  those 
imountains,  valleys,  and  streams,  long  since  immortalized  in  song, 
filled  his  soul  with  rapture,  and  enkindled  all  the  efforts  of  his 
"youthful  muse.  From  a  habit  of  contemplating  the  works  of  Natnre, 
arose  an  indifference  to  the  vulgar  employment  of  tradit)g,  which 
became  more  disgusting  at  each  interview  with  the  muses;  and 
nothing  but  the  dread  of  poverty  induced  him  to  conform  lo  the 
dull  avocations  of  common  lite. 

He  occasionally  conlribuled  essays  to  various  periodical  publu 
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tk>ns,  amongst  which  we  may  name  the  Bee,  conducted  at  Edin- 
burgh by  Dr.  Anderson.  He  likewise  was  in  the  habit  of  frequent- 
ing the  Pantheon  at  the*^same  place,  wherein  a  society  for  debate 
held  their  meetings.  In  this  assembly*  of  wits  he  delivered  several 
poetical  discourses,  which  obtained  him  considerable  applause. 

In  consequence  of  his  literary  attainments,  and  correct  moral 
deportment,  he  was  admitted  to  the  society  of  several  Gentlemen 
of  talents  and  respectability,  who  descried  ib  our  youth  the  promise 
of  future  eminence.  Flattered  by  attentions  which  are  always 
grateful  to  the  ingenuous  mind,  he  was  emboldened  to  the  desiga 
of  collecting  and  publishing  his  various  poetical  attempts :  hoping 
thereby  to  realize  funds  sufficient  to  enable  him  to  persevere  in  the 
walks  of  learning,  which,  to  his  glowing  fancy,  were  profu3ely 
strewed  with  flowers* 

The  volume  appeared  under  the  title  of  Poems,  Humorous,  Sati- 
rical, and  Serious,  by  Alexander  Wilson.  The  writer  of  this  sketch 
lias  it  now  before  him ;  and  finds  in  it  the  following  remarks,  in  the 
hand-writing  of  the  author  himself :  ^^  I  published  these  poems 
when  only  22 — an  age  more  abundant  in  sail  than  ballast.  Reader, 
let  this  soften  the  rigour  of  criticism  a  little.*'  Dated  Gray's  Ferry, 
July  6,  1804.  These  poems  were  in  truth  the  productions  of  a  boy, 
who  composed  them  under  the  most  dbadvantageous  circumstances. 
They  answered  the  purpose  for  which  they  were  originally  intended 
-r-to  gratify  the  partiality  of  friendship,  dnd  soften  moments  of 
despondency.  Tlieir  author,  in  his  riper  years,  lamented  his  rash- 
ness in  giving  them  to  the  world ;  and  it  is  to  be  hoped  that  no  one 
will  be  so  officious  as  to  draw  them  from  that  obscurity  to  which  he, 
who  gave  them  existence,  sincerely  rejoiced  to  see  them  condemned« 
These  poems  went  through  two  small  octavo  editions,  the  last  of 
which  appeared  in  173 1*  The  author  reaped  no  benefit  from  the 
publication. 

About  this  period  of  his  life  the  town  of  Paisley  was  agitated  by 
a  misunderstanding  between  the  manufacturers  and  the  weavers ; 
and  all  the  talents  of  both  parties  were  exerted  on  the  occasion. 
Young  Wilson,  attached  to  his  side  by  the  double  tie  of  principle 
and  interest,  Mdly  espoused  their  cause,  and  was  considered  no 
mean  champion  in  the  controversy. 

Amongst  the  manu&cturers  there  was  One  of  considerable  wealth 
and  influence,  who  had  risen  from  a  low  origin  by  a  concurrence  of 
fortunate  circumstances,  and  who  had  rendered  himself  greatly 
obnoxious  by  his  avarice  and  knavery.  Him  our  poetical  weaver 
arraigned  in  a  galling  satire,  written  in  the  Scottish  dialect,  which. 
of  all  languages  is  perhaps  the  most  fertile  of  terms  of  sarcasm  or' 
abuse*  The  piece  was  published  anonymously ;  and  though  Wilson 
was  suspected  to  be  the  writer,  yet  no  evidence  could  he  ac^^uced  to 
establish  the  fact.  But  unfortunately  as  he  was  one  night,  at  a  late 
hour,  returning  from  his  printer,  some  spies.  '^^A  been  watch- 

ing bis  movements,  seized  upon  him ;  and  'og  found  in 

his  possession  which  indicated  the  author^'  emited  for  a 
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libel,  tcDteticcd  to  a  short  imprisonment,  and  to  bum,  with  his 
own  hands,  the  piece  at  (he  public  cross  in  the  town  of  Paisley. 
Tlie  printer,  it  is  saiil,  was  likewise  fined  for  his  sliare  in  the  publi- 

Iii  ihe  year  1793  Mr.  Wilson  wrote  liis  characteristic  tale  entitled 
Walty  and  Meg.  This  little  poem  was  published  anoDymously  j  and 
possessing  considerable  meritj  was  by  many  attributed  to  Burns.  It 
-lias  obtained  more  popularity  in  Scotland  than  any  of  the  minor 
essays  of  our  author ;  and  has  been  ranked  with  the  best  produc- 
tions of  the  Scottish  inuse. 

He  now  began  to  be  dissatisfied  with  his  lot.  He  was  poor,  and 
saw  no  prospect  of  bettering  his  condition  in  bis  native  country; 
and  having  beard  flattering  accounts  of  America,  he  cooceived  Uie 
design  of  forsaking  the  land  of  his  forefathers,  and  settling  in  the 
United  States.  With  this  intention  he  arranged  liis  atlitirs;  set  out 
for  Belfast,  in  Ireland  ;  engaged  bis  passage  in  the  ship  Swift,  of 
New  York,  Capt.  Steel,  bound  to  PhJladelpliia ;  aod  arrived  at 
Newcastle,  in  the  state  of  Delaware,  on  July  14,   17^4- 

We  now  heboid  Alexander  Wilson  in  a  strange  land ;  witliout  an 
acquaintance  on  whose  couns4;ls  and  hospitality  he  could  rely  in  that 
state  of  uncertainly,  to  which,  haning  no  specific  object  iiv  view, 
lie  was  of  course  subjected  ;  without  a  single  letter  of  iDtroductitm ; 
and  with  only  a  few  shillings  in  his  pocket.  Rut  every  care  was 
,  forgotten  in  his  transport  at  finding  himself  in  the  land  of  freedotn. 
He  had  often  cast  a  wishful  look  towards  the  western  hemisphere, 
and  his  warm  fancy  had  suggested  the  idea  that  amongst  that  people 
only  who  maintained  the  doctrine  of  an  equality  of  riglits  could 
political  justice  and  happiness  be  found.  He  had  become  indignant 
a^  beholding  the  influence  of  the  wealthy  converted  into  the  meaci 
of  oppression  ;  and  bad  imputed  the  wrongs  and  suSfcriogs  of  the 
poor,  not  to  the  condition  of  society,  but  to  the  nature  and  consti- 
tbtion  of  the  government.*  He  was  now  free ;  and  exulted  in  his 
release,  as  a  bird  rejoices  which  escapes  from  the  confiDement  of 
the  cage.  Impatient  to  set  bis  foot  on  the  soil  of  the  New  World, 
be  landed  at  Newcastle;  and  shouldering  his  fowling-piece,  directed 
hie  route  towards  Philtideljibla,  distant  about  33  miles.  The  writer 
of  this  biography  has  a  distinct  recollection  of  a  conversation  with 
Mr.  Wilson  on  this  part  of  his  history,  wherein  he  described  his 
gensQtiotis  on  viewing  the  first  bird  that  presejitcd  itself  as  he  en- 
ftred  the  forests  of  Delaware.  It  was  a  red-beaded  woodpeckei, 
trhk'b  he  shot,  and  considered  the  most  beautiful  bird  he  bad  etet 
JKheld.  ■ 

^   On  his  arrival  at  Philadelphia  he  reflected  on  the  most  eligible 

mode  of  obtaining  a  livelihood,  to  which  the  state  of  bis  funds  uiged 

•.immediate  attention.   He  made  himself  kr>own  to  Mr.  John  Ati^n, 

il'  copper-plate  printer,  who  on  learning  hij  situation  gave  him  em- 
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ploynient  at  that  business,  at  which  he  continued  for  a  ifew  weetsj 
and  abandoned  it  for  his  trade  of  weaving,  liaving  made  an  engage™ 
roent  with  Mr.  Joshua  Sullivan,  who  resided  on  tlie  Pennypack 
creek,  about  tO  miles  north  of  Philadelphia, 

The  confinement  of  the  loom  did  not  agree  either  with  Mr. 
Wilson's  habits  or  inclinations  ;  and  learning  that  there  was  consi- 
derable encouragement  afibrded  to  settlers  in  Vir^nia,  he  tnigrated 
thitlier,  and  took  up  his  residence  near  Shepherd's  Towoj  in  that 
part  of  the  state  known  by  the  name  of  New  Virginia.  Here  he 
again  found  himself  necessitated  to  engage  in  the  same  sedentaiy 
occupation  J  and  soon  becoming  disgusted  with  the  place,  he  re^- 
turned  to  his  friend,  Mr.  Sullivan,  at  Pennypack. 

I  find  from  one  of  his  journals  that  in  the  year  1795  he  travelled 
through  the  north  part  of  the  state  of  New  Jersey,  with  an  ac- 
quaintance, in  the  capacity  of  a  trader,  and  met  with  tolerable 


Oh  his  return  from  the  almve  expedition  he  opened  a  school  oa- 
the  Bustle  Town  road,  a  short  distance  from  the  town  of  Frankfort, 
Pennsylvania.  Being  dissatisfied  with  this  situation,  he  removed  to 
Miles  Town,  and  taught  in  the  school-house  of  that  village.  In 
this  last  place  he  continued  for  several  years ;  and  being  deficient  its 
the  various  branches  of  learning  necessary  to  qualily  liim  for  Kti 
instructor  of  youth,  he  applied  himself  to  study  with  great  dili- 
gence; and  acquired  all  his  knowledge  of  the  mathematics,  which 
was  considerable,  solely  by  his  own  exertions. 

Whilst  residing  at  Miles  Town  he  made  a  journey  on  foot  to  the 
Gennesee  country,  for  the  purpose  of  visiting  a  small  farm  of  which 
he  was  joint  proprietor ;  and  in  the  space  of  28  days  traversed  ad 
extent  of  nearly  800  miles. 

He  changed  his  residence  next  for  one  in  the  village  of  Bloom- 
field,  New  Jersey,  ivhere  he  again  opened  a  school.  But  soon  being 
advised  of  a  more  agreeable  situation,  he  solicited  and  received  an 
engagement  from  the  trustees  of  Union  Sdiool,  in  the  township  of 
Kingsess,  a  short  distance  from  Gray's  Ferry,  on  the  river  Schuyl- 
till. 

This  removal  constituted  an  important  era  in  the  life  of  Mr. 
Wilson.  His  school-house  and  residence  being  but  a  short  distance 
from  the  botanical  garden  of  Messrs.  Bartram,  situate  on  the 
western  bank  of  the  Schuylkill,  a  sequestered  spot  possessing 
attractions  of  no  ordioary  kind,  an  acquaintance  was  soon  con- 
tracted with  that  venerable  naturajisi,  Mr.  William  Bartram,  whicit 
ripened  into  an  uncommon  friendship,  and  continued  without  thi 
least  abatement  until  severed  by  the  band  of  death.  Here  it  was 
that  Mr.  Wilson  found  himself  translated,  if  wc  may  so  speak,  intb 
a  new  existence.  He  had  long  been  a  lover  of  the  works  of  Nature, 
and  had  derived  more  happiness  fmm  the  contemplation  of  her 
simple  beauties  than  from  any  otl  ".  of  gratification.    But 

he  had  hitherto  been  a  mere  novlC  ■  how  about  to  receive 

instructions  from  one  whom  thee  f  life,  spent  in 
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travel  and  rural  retirement,  bud  rendered  qualified  to  teacli.     ^fr. 

/  Banram  soon  perceived  the  lieot  of  his  friend's  niia(],  and  its  eon- 

'  .ji^Diality  to  his  own ;  and  took  every  pains  to  encourage  him  Id  a 

*  ^iidy  which,  t^hile  it  expands  the  faculties,  and  purifies  the  heart, 

insensibly  leads  to  the  contemplation  of  the  glorious   Author  of 

nature  himself.     From  his  youtb  Mr.  Wilson  had  been  observant  of 

.   the  manners  of  birds ;  and  since  his  arrival  in  America  bad  found 

Ihem  objects  of  uncommon  interest }  but  he  had  not   yet  viewed 

^  'them  witli  the  eye  of  a  naturalist. 

Mr.  Bartram  possessed  some  works  on  natural  history-,  particularly 
I  Close  of  Catesby  and  Edwards.     Mr.  Wilson  perused  tbem  atteo- 
'  tively  ;  and  found  himself  enabled,  even  with  liis  slender  slock  of 
I  Soformalion,  to  detect  errors  and  absurdities  into  which  these  authors 
bad   fallen,  from  a  defective  mode  of  studying   nature:    a   mode 
vhich,  while  it  led  them  to  the  repositories  of  dried  skins  and  pre- 
jiaraiions,  and  to  a  rehaacc  on  hearsay  evidence,  subjected  ihem  to 
the  imputation  of  ignorance,  which  their  lives,  devoted  to  the  cul- 
tivation and  promotion  of  science,  cectainly  would  not  justify.  Mr. 
Wilson's  improvement  was  now  rapid  j  and  the  judicious  criiicisoa 
which  he  made  on  the  above-mentioned  authors,  gratified  his  friend 
#nd  instructor,  who  redoubled  his  encouraging,  assistance,  in  onicr 
'to  further  one  in  a  pursuit  for  which  his  genius,  now   beginning  to 
^velope  itself,  was  evidently  fitted. 

In  his  new  situation  Mr.  Wilson  had  many  enjoyments ;  but  he 
had  likewise  moments  of  despondency  which  solitude  tended  «> 
confirm.  He  had  addicted  himself  to  the  wrhuig  of  verses  and  lo 
music ;  and  being  of  a  musing  turn  of  mind,  had  given  way  to 
Jhose  seductive  feelings  which  the  charming  scenery  of  the  couBtiy, 
►  ■  in  a  susceptible  heart,  never  fails  to  awaken.  This  was  a  fatal  bias, 
.which  all  his  efforts  could  not  counteract  or  remove.  His  friends 
'^rceived  the  danger  of  his  state ;  and  one  in  whose  friendship  be 
,md  placed  strong  reliance,  and  to  whom  he  bad  freely  unburtheneil 
himself,  Mr.  Lawson,  the  engraver,  became  alarmed  for  the  sound- 
jiess  of  his  intellect.*  There  was  one  subject  which  contributed 
.  Hot  a  tittle  to  increate  his  mental  gloom,  and  that  was  the  con^- 
'.deration  of  the  life  of  penury  and  dependanee  to  which  he  seemed 
■  destined  as  the  teacher  of  a  country  school.  Mr.  Lawson  imme- 
•diately  recommended  the  renouncing  of  poetry  and  the  flute,  and 
I  *tlie  substituting  flf  the  amusement  of  drawing  in  their  stead,  ss 

Sincrthc  .iboTe  has  been  in  trpe.the  rollawiog  incident  liai  heen  comiiinDicBlFd 

,;1d  ua  hj  Col.  Carr,  frlia  had  itfr«m  Mr.  WiUon  himielf.     During  Ihe  lime  Ihai  ilie 

I    ^liillerl.ibuurcd  under  gr»tile|ir«3ian  of  (|iirtlE,  in  order  In  soolh  his  minil  he  nm- 

I    ''day  ramblrd  with  hit  gna.     The  piece  b;  afcident  clipped  from  hi)  hand,  tod  in 

I     teatin^  an  ed'ort  (a  regain  it  Ihe  lock  was  cocked.     At  thai  raament,  bad  ibe  gva 

'    jt">t  off,  it  ii  nuir«  (hm  probable  Itrat  be  wouid  bate  Init  hit  life,  ai  Ihe  muiule 

'      .tiH3  oppoiile  lo  his  breast.     When  Mr.  Wilton  irBettti  an  (he  dangei-  which  he 

^bad  Scaped,  he  ihuddered  at  the  idcanf  llie  irnpulalion  nf  suicide,   utiichalaliJ 

rtccnrrewe,  to  one  in  hia  franta  of  mind,  would  have  occaainned.     There  ii  roim 

to  cnniecturc  thai  m.iny  have  accidentally  met  their  end  whoic  memoriea  fiave  beef 

luHled  bv  the  alleged  crime  of  self  ipurder.  ''^^l 
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being  most  likely  to  restore  the  balance  of  his  raind^  and  as  an 
employment  well  adapted  to  one  of  his  recluse  habits  and  inclina- 
tions. To  this  end  sketches  of  the  human  figure,  and  landscapes, 
were  provided  him  ;  but  his  attempts  were  so  unpromising  that  he 
threw  them  aside  with  disgust ;  and  concluded  that  one  at  his  period 
of  life,  being  near  40,  could  never  succeed  in  the  art  of  delinea- 
tion.. His  friend  Mr.  Bartram  now  advised  a  trial  at  birds;  and 
being  tolerably  skilful  himself,  exhibited  his  port-folio,  which  was 
graced  with  many  specimens  from  his  own  hands.  The  attempt 
was  made,  and  succeeded  beyond  tlie  expectation  of  Mr.  Wilson, 
or  that  of  his  friends.  There  was  a  magic  in  the  employment , 
which  aroused  all  the  energies  of  his  soul ;  he  saw,  as  it  were,  the 
dayspring  of  a  new  creation ;  and  from  being  the  humble  follower 
of  his  instructors,  he  was  soon  qualified  to  lead  the  way  in  the 
charming  art  of  imitating  the  works  of  the  Great  Original. 

If  a  momentary  digression  from  our  subject  would  be  pardoned, 
;the  writer  of  this  sketch  would  suggest  the  idea  of  erecting  in  that 
classical  retreat,  Bartram's  Botanic  Garden,  a  rural  monument  or 
altar,  dedicated  to  the  amiable  Genius  of  Painting,  as  to  her  in- 
;spiration  the  world  is  indebted  for  the  American  Ornithology. 

That  Mr.  Wilson  likewise  succeeded  tolerably  well  in  delineating 
ilowers,  appears  from  the  following  note  to  Mr.  Baitram,  dated 
J^ov.  20,  1803^— 

'^  I  have  attempted  two  of  those  prints  which  Miss  Nancy  *  so 
obligingly,  and  with  so  much  honour  to  her  own  taste,  selected  for 
ine.  I  ,was  quite  delighted  with  the  anemone,  but  fear  I  have  made 
but -bungling  work  of  it.  Such  as  they  are  I  send  them  for  your 
inspection  ^nd  opinion ;  neither  of  them  is  quite  finished.  For 
your  kind  advice  towards  my  improvement,  I  return  my  most 
grateful  acknowledgments. 

^^  The  duties  of  my  profession  will  not  admit  me  to  apply  to  this 
study  with  the  assiduity  and  perseverance  I  could  wish.  Chief  pai't 
of  what  I  do  is  sketched  by  candle-light ;  and  for  this  I  am  obliged 
to  sacrifice  the  pleasures  of  social  life,  and  the  agreeable  moments 
which  I  might  enjoy  in  company  with  you  and  your  amiable  friend. 
I  shall  finish  the  other  some  time  this  week  3  and  shall  be  happy  if 
what  I  have  done  merit  your  approbation.'' 

As  Mr.  Wilson  advanced  in  drawing,  he  made  corresponding 
progress  in  a  knowledge  of  ornithology.  He  had  attentively 
perused  the  works  of  the  naturalists  of  Europe,  who  had  written  on 
the  sul)ject  of  the  birds  of  America;  and  became  so  disgusted  with 
.their  caricatured  figures,  fanciful  theories,  fables,  and  misrepresen- 
tations, that  on  turning,  as  he  himself  observes,  from  these  barren 
and  musty  records  to  the  magnificent  repository  of  the  woods  and 
fields — :the  Grand  Aviary  of  Nature,  his  delight  bordered  on  adora- 
tion.   It  was  not  in  the  inventions  of  man,  the  reveries  of  the 

'  *  Mr.  Bartraai's  niece,  now  the  consort  of  Col.  Carr,  of  the  U.  S,  army. 
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Jt  tibset  philosoplicr,  that  the  Divine  Wisdom  could  be  traced  ;  but  ji 
K''  Was  visible  in  the  glorious  volume  of  creation,  on  the  pages  of  which 
V'  KK  inscribed  the  Author's  kssons  of  goodness  and  love,   in  the  con- 
It  formation,  the  habitudeT,  melody,  and  migrations,  of  the  feathered 
K>  tribes,  that  beautiful  poiiion  of  the  work  of  his  hanrls. 
<■      To  invite  the  attention  of  his  fellow  beings  to  a  study  attended 
"  with  so  much  pleasure  and  improvement,  whs  the  natural  wish  of 
one  who  had  been  educated  in  the  school  of  Wisdom.     He  humbly 
l^'tfaought  it  would  not  be  rendering  an  unacceptable  service  to  the 
Great  Master  of  Creation  himself,  to  deduce  from    ohjeets  that 
erery  where  present  themselves  in  our  rural  walks,  not  only  amuse- 
Bient  and   instruction,  but  the  highest  incitemenis   to    piety  and 
Tirtue.     Moreover,  seJf-pratification,  that  source  of  so  many  of  our 
most  virtuous  actions,  had  its  share  in  urgin^^'  him  to  communicate 
his  observations  to  others.     He  examined  the  strength  of  his  own 
mind  and  its  resources;  the  undertaking  seemed  hazardous;  lie 
pondered  it  for  a  long  while  before  he  ventured  to  mention  it  to  hi! 
'men  da.     At  length  the  subject  was  made  known  to  Mr.  Bartram, 
•"who  freely  expressed  his  confidence  in  the  abilities  and  ncquirvmcnts 
"'of  Mr.  Wilson,  but  from   a  knowledge  of  the  situation   and  cir- 
r*  fcumstances  of  the  latter,  hinted  his  fears  that  the  difficulties  whicli 
''  itood  in  the  way  of  such  an  enterprise  were  almost  too  great  to  be 
overcome.     Wilson  was  not  easily  intimidated  ;  the   very  mention 
''  ()f  difficulties  suggested  to  his  ardent  mind  the  means  of  surmount- 
' '  ing  them,  and  the  glory  which  would  accrue  from  such  an  achie\'e- 
''  toent.     He  had  a  ready  answer  to  every  objection  of  his  camioui 
friend ;  and  evinced  such  enthusiasm,  that   Mr.  Bartram  trembled 
'  lest  his  intemperate  zeal  should  lead  him  into  a  situation,  from  tlie 
embarrassments  of  which  he  could  not  well  be  extricated. 

The  scheme  was  unfolded  to  Mr,  Lawson,  and  met  his  unqua- 
••^fiei^  approbation.  But  he  observed  that  there  were  several  consi- 
*'Herations  which  should  have  tiieir  weight  in  determining  in  an 
'  Affair  of  so  much  importance.  These  were  frankly  stated;  and 
r'fbllowed  by  advice,  which  did  not  quadrate  with  Wilson's  tempera- 
J?ftient ;  who,  vexed  that  his  friend  would  not  enter  into  his  feelings, 
K'exjffessed  his  scorn  of  the  maxims  of  prudence  with  which  he  was 
F  Assailed,  by  styling  them  the  offspring  of  a  cold,  calculating,  aiii- 
J'%mplibli',  philosophy.  Under  date  of  March  12,  1804,  he  thus 
'^"iwites  to  the  last-named  Gentleman  :  — 

"  I   dare  say  you  begin  to  think  me  very  ungenerous  and  un- 

'' "friendly  Id  not  seeing  you  for  so  long  a  time.     1  will  simply  state 

'■*rtie  cause,  and  I  know  you  will  excuse  me.     Six  days  in  one  weelt 

**1  have  no  more  time  than  just  to  swallow  my  meals,  and  return  to 

my  Sanctum  Sanctorum.     Five  days  of  the  following  week  are  oe- 

^  cupted  in  the  same  routine  of  pedagoguing  matters ;  and  the  bther 

two  are  sacrificed  to  that  itch  for  drawing  which  I  eaughl  from  your 

honourable  self.     I  never  was  more  wishful  to  spend  an  afternoon 

with  you.     In  three  ivceks  I  shall  have  a  few  days  vacancy,  and 
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mean  to  be  in  town  chief  part  of  the  time.  I  am  most  earnestly 
bent  on  pursuing  my  plan  of  mnking  a  collection  of  ali  ilie  birds  in 
this  part  of  North  America,  Now  1  don't  want  you  to  throw  <;old 
Water,  as  Siiakspeare  says,  on  this  notion,  quixotic  as  it  may 
appear.  I  have  been  so  long  accustomed  to  ilie  building  of  airy 
castics  and  brain  windmills,  thut  it  lias  become  oue  of  iny  eanlily 
comforts,  a  sort  of  a  rough  bone,  that  amuses  me  when  sated  with 
the  dull  drudgery  of  life." 

In  the  month  of  October,  1804,  Mr.  Wilson,  acccmipaiiied  by 
two  of  his  friends,  set  out  on  a  pedestrian  journey  to  visit  the  far- 
famed  Cataract  of  Niagara,  whereof  he  had  heard  much,  but  which 
be  never  before  had  an  opportunity  of  l)eliolding.  The  magnificent 
scenery  of  that  beautiful  river,  as  might  be  expected,  filled  the 
bosom  of  our  poet  with  the  most  rapturous  emotions.  He  gazed 
upon  the  cataract  with  an  enthusiasm  bordering  upon  distraction; 
and  ever  after  declared  that  no  language  was  suRicienlly  compre> 
hensive  to  convey  an  adequate  idea  of  that  wonderful  curiosity. 

It  is  possible,  by  the  foiee  of  description  of  a  work  of  art,  or 
common  scene  of  nature,  to  raise  the  fancy  to  such  a  degree  that 
the  reality  comes  short  of  expectation.  But  of  the  Falls  of  Niagara 
it  may  with  truth  be  observed  that  the  utmost  stretch  of  the  ima- 
gination falls  infinitely  short  of  portiaying  the  terrific  sublimity  of 
the  mighty  torrent. 

On  the  return  of  Mr.  Wilson  he  employed  his  leisure  moments 
i  in  writing  a  poetical  narrative  of  the  journey.  This  poem,  which 
>i  abounds  with  interesting  description  and  pleasing  imagery,  is  en- 
Liitled  The  Forresters,  and  was  gratuitously  tendered  to  the  pro- 
lix prietors  of  the  Port  Folio,  and  published  in  that  excellent  mis- 
cellany. 
.'.  This  expedition  was  undertaken  rather  too  late  in  tlie  season,  and 
consequently  our  travellers  were  subjected  to  hardships  of  which 
they  were  not  aware.  Winter  overtook  them  whilst  In  the  Gcnnesee 
country,  on  their  return  by  the  way  of  Albany;  and  they  were 
compelled  to  Trudge  the  greater  part  of  the  route  through  snow 
mid-leg  deep,  i'erhaps  it  may  gratify  the  readers  of  the  poem, 
which  closes  at  the  Falls  of  Niagara,  to  be  informed,  that  of  the 
colleagues  of  the  author,  one  tarried  amongst  his  friends  on  the 
Cayuga  lake,  and  the  other  gave  out,  and  took  the  benefit  of  a  more 
agreeable  mode  of  travelling.  But  the  hardy  Wilson's  pride  would 
not  permit  kim  to  be  overcome  by  fatigue  or  difficulties.  He  man- 
fully kept  the  road,  refusing  to  be  relieved  even  of  his  gun  and 
baggage;  and  arrived  at  his  home  the  7'h  of  Dec.,  having  beer» 
absent  59  days,  and  traversed  in  that  time  upwards  of  1,200  miles. 
The  last  day  he  walked  -1"  miles. 

The  following  letter  to  Mr.  Bartram,  Illustrailve  of  his  views  uiid 
feelings  at  this  juncture,  \s  interesting  in  a  great  degree:  — 

"  Gray's  Ve  15,   1804. 

"  Though  now  snugly  at  home,  looking  collection  on 


».■'  <88 


Biograpkicol  Sketch  of  [Mat, 

ilie  long,  circuitous  journey  which  1  Jiave  at  length  daUhed,  litrougli 
trackless  snows  and  uninhabited  forests  ;  over  stupendous  moun- 
tains, and  down  dangerous  rivers;  passing  over,  in  a  course  of 
1,300  miles,  as  great  a  variety  of  men  and  modes  of  living  as  the 
same  estent  of  country  can  exhibit  in  any  part  of  North  America — 
though  in  this  tour  1  have  had  every  disadvantage  of  deep  roads  and 
rough  weather,  hurried  marclies,  and  many  other  inconveniences, 
to  encounter— yet  so  far  am  I  from  being  satisiied  with  what  I  have 
aeen,  or  discouraged  by  the  fatigues  which  every  traTcller  must 
suhmit  to,  1  feel  more  eager  than  ever  to  commence  some  more 
extensive  exiKdicion,  where  scenes  and  subjects  entirely  new  and 
generally  unknown  might  reward  my  curiosity,  and  where  perliapi 
my  huuibic  acquisitions  might  add  something  to  the  stores  of  know- 
ledge. For  all  the  hazards  and  privations  incident  to  such  an  un- 
dertaking, I  feel  confident  in  my  own  sjiirit  and  resolution.  With 
uo  family  to  enchain  my  affections,  no  lies  but  those  of  friendship, 
and  the  most  ardent  love  of  my  adopted  country ;  with  a  coastitutiou 
tvhich  hai'dens  amidst  fatigues ;  and  a  disposition  sociable  and  open, 
which  can  find  itself  at  home  by  an  Indian  lire  in  the  depth  of  the 
woods  as  well  as  in  the  best  apartment  of  the  civilized.  For  these, 
and  some  other  reasons  that  invite  me  away,  I  am  determined  to 
become  a  traveller.  But  I  am  miserably  deficient  in  many  acquire- 
ments absolutely  necessary  for  such  a  character.  Botany,  mine- 
jalogy,  and  drawing,  I  most  ardently  wish  to  be  instructed  in,  and 
with  these  I  should  fear  nothing.  Can  I  yet  make  any  progress  in 
botany  sufficient  to  enable  ms  to  be  useful  ?  and  what  would  be  the 
most  proper  way  to  proceed  ?  I  liave  many  leisure  munients  that 
should  be  devoted  to  this  pursuit,  provided  I  could  have  hopes  of 
succeeding.  Your  opinion  on  this  subject  will  confer  an  additional 
obligation  on  your  affectionate  friend." 

It  is  worthy  of  remark  that  when  men  of  uncommon  talents  pro* 
ject  any  great  Gchcme  they  usually  overlook  those  circumstances  of 
minor  importance,  whicti  ordinary  minds  would  estimate  as  £rst 
deserving  attention.  Thus  Wilson,  with  an  intellect  expanded  by 
intbrmaiion,  and  still  grasping  at  further  improvement  as  a  mean  (^ 
distinction,  would  lain  become  a  traveller,  even  at  the  very  n 
ivlien  the  sum  total  of  his  funds  amounted  to  "JS  cents. !  * 

Tie  now  employed  all  his  vacant  hours  in  drawing  and  the  s 
of  ornithology,  being  resolutely  bent  on  the  accomplishing  of  htg 
design,  of  which  he  became  more  enamoured  the  lujiger  he  reflfcte^ 
on  it. 

The  spring  of  die  year  1805  arrived,  and  gave  to  the  enraptured 
view  of  our  naturalist  his  interesting  feathered  acquaintance.  He 
listened  to  their  artless  songs;  he  noted  their  habitudes;  he  sketched 
their  portraits :  and  after  having  passed  a  few  months  varied  wittt 
this  charming  occupation,  he  iigain  writes  to  the  respected  inf 
bitapt  of  the  Botanic  Garden  : — 


mean  9  ^^ 
mon^ent^H 


»,  Tius  r»iM  tha editor  had  fr*ni  ofit  at  Mr.  Wiliou's  own  Icttenh 


] 
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Union  School^  July  2,  1805. 

I  dare  say  you  will  smile  at  my  presumption^  when  I  tell  you 
that  I  have  seriously  begun  to  make  a  collection  of  drawings  of  the 
birds  to  be  found  in  Pennsylvania,  or  that  occasionally  pass  through 
it :  28  as  a  beginning  I  send  for  your  opinion.  They  are,  I  hope, 
inferior  to  what  I  shall  produce,  though  as  close  copies  of  the  ori- 
ginals as  I  could  make.  One  or  two  of  these  I  cannot  find  either 
in  your  nomenclature,  or  among  the  seven  volumes  of  Edwards. 
Any  hint  for  promoting  my  plan,  br  enabling  me  to  execute  better, 
I  will  receive  from  you  with  much  pleasure.  I  have  resigned  every 
other  amusement,  except  reading  and  fiddling,  for  this  design, 
which  I  shall  not  give  up  without  making  a  fair  trial. 

"  Criticise  these,  my  dear  friend,  without  fear  of  offending  me 
— this  will  instruct,  but  not  discourage  me ;  for  there  is  not  among 
all  our  naturalists  one  who  knows  so  well  what  they  are,  and  how 
they  ought  to  be  represented.  In  the  mean  time  accept  of  my  best 
wishes  for  your  happiness — wishes  as  sincere  as  ever  one  human 
being  breathed  for  another.  To  your  advice  and  encouraging  enco- 
miums I  am  indebted  for  these  few  specimens,  and  for  all  that  will 
follow.  They  may  yet  tell  posterity  that  I  was  honoured  with  yonr 
Jri&ndshipy  and  that  to  your  inspiration  they  owe  their  existence'* 

The  plates  illustrative  of  the  natural  history  of  Edwards  were 
etched  by  the  author  himself.  Mr.  Wilson  had  examined  them 
very  attentively,  and  felt  assured  that,  with  a  little  instruction  ia 
the  art  of  etching,  he  could  produce  more  perfect  delineations; 
and  would  be  enabled,  by  his  superior  knowledge  of  colouring,  to 
finish  the  figures  for  his  contemplated  work  in  a  style  not  inferior  to 
iiis  spirited  and  beautiful  drawings  from  nature. 

Mr.  Lawson  was  of  course  consulted  on  this  occasion,  and  cheer- 
fully contributed  his  advice  and  assistance  in  the  novel  and  difficult 
enterprise.  Wilson  procured  the  copper ;  and,  his  friend  having 
laid  the  varnish  and  furnished  the  necessary  tools,  he  eagerly  com- 
menced the  important  operation,  on  the  successful  termination  of 
which  his  happiness  seemed  to  depend. 

Let  the  reader  pause  and  reflect  on  the  extravagance  of  that 
enthusiasm  which  could  lead  a  person  to  imagine  that,  without  any 
knowledge  of  an  art  derived  from  experience,  he  could  at  once 
produce  that  effect  which  is  the  result  only  of  years  of  trial  and 
diligence. 

The  next  day  after  Mr.  Wilson  had  parted  from  his  preceptor, 
the  latter,  to  use  his  own  words,  was  surprised  to  behold  him 
bouncivg  into  his  room,  crying  out,  ^^  I  have  finished  my  plate!  let 
us  bite  tt  in  with  the  aquafortis  at  once,  for  I  must  have  a  proof 

before  I  leave  town  /"  *  I^wson  burst  into  laughter  at  the  ludicrous 

.1 

*  For  the  information  of  those  of  or  i  are  unacquainted  with  the 

process  of  etchinn;,  we  sif bjoin  the  fo\\v\  "*  iiote  i-^ 
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■ppearance  of  his  friend,  animated  wiih  impetuous  zeal ;  and  to 
humour  him  granied  his  ret|uest.  The  proof  was  taken,  but  fell 
far  short  of  Mr.  WiiaOn's  expeetatlons,  or  of  his  ideas  of  correct- 
ness, HoweTCr,  he  lost  no  lime  in  conferring  witii  Mr.  BartraiDf 
to  whom  lie  wrote  as  follows : — 

«  JVbr.  29,  1805. 

"  I  have  been  amusing  myself  this  some  time  in  attempting  to 
etch ;  and  now  send  you  a  proof  sheet  of  my  first  performiince  in 
this  way.  Be  so  good  as  communieate  to  me  your  own  corrections, 
and  tliose  of  your  young  friend  and  pupil.  1  will  receive  them  M  a 
very  kind  and  particular  favour.  The  drawings  which  I  also  send, 
that  you  may  compare  them  together,  were  done  from  birds  in  full 
plumagv.  Slid  in  the  best  order.  My  nest  attempt  in  etching  will 
perhaps  be  better,  every  thing  being  new  lo  me  in  this.  1  will  send 
you  the  first  impression  1  receive  after  I  finish  the  plate." 

In  a  short  time  another  plate  was  prepared,  and  completed  wilh 
the  despatch  of  the  former.  In  fultilment  of  his  promise  to  hii 
friend,  he  transmits  a  proof,  accompanied  with  the  following  note: 

'*  Mr.  Wilson's  affectionate  compliments  to  Mr.  Bartram,  and 
sends  for  his  amusement  and  coireciion  another  proof  of  his  birds 
of  the  United  States.  The  colouring  being  chiefly  done  last  night, 
mustiofien  criticism  a  little.  Will  be  thankful  for  my  friend^ 
advice  and  correction. 

"  Mr.  Wilson  wishes  his  beloved  friend  a  happy  new  year,  and 
every  blessing. 

"  Saturday,  Jan.  4,  ISOG." 

These  essays  in  etching,  thougii  honourable  to  Mr.  Wtlsoa^ 
ingenuity  and  perseverance,  yet  by  no  means  atfurded  satififa^tioa. 
He  became  now  convinced  that  the  po'ml  alone  was  not  sufficient  to 
produce  the  intended  eltect,  and  that  nothing  short  of  the  accuracy 
of  the  graver  would  in  anywise  correspond  to  his  ideas  of  excel- 
lence. But  in  the  delightful  art  of  engraving  he  had  never  been 
instructed;  and  he  could  not  command  means  sufficient  to  cover 
the  expense  of  the  plates  even  of  a  single  volume,  on  the  magni- 
ficent plan  which  hia  comprehensive  mind  had  delineated.  A  pro- 
position was  now  made  to  Mr.  Lawson  to  engage  In  the  wtirk  on  a 
joint  concern.  But  there  were  several  reasons  which  this  Gentle- 
man adduced,  sufhciently  weighty,  in  his  opinion,  to  warrfint  )iis 
non-acceptance  of  the  offer.  Mr.  Wilson  finding  his  schemes  thus 
baffled,  declared,  with  solemn  emphasis,  his  resolution  of  proceect- 


Oi  the  palishcd  copprr-platv  a  rnai  of  varnish,  or  a  parliculnr  compDsitlai 
(hlnlj'  tprrad.    Thf  Mrci^n  H  Iheii  (raced,  nhil  cnl  ihrough  lo  ilie  cop|iet  i  "  ' 
inilmment  urmiM]  a  puiiil.     A  liank  of  wax  it  nilir  ralied  araiuid  itiP  pla 
__._s__.- .-        ..       _..      _         Sich  rola  inio  the  ciip]jer  anly  wli 
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iDg  alone  in  the  publication,  if  it  evea  cost*  him  his  life.  *^  I  shall, 
at  least  leave,'*  continued  be^  '^  a  small  leaccn  to  point  out  where 
I  perished/* 

About  the  comiiiencement  of  this  year  information  was.dissemi-» 
i^ated,  through  the  medium  of  the  public  prints,  that  the  President 
of  the  United  States  had  it  in  contemplation  to  despatch  part^tes  of 
ingenious  men  for  tiie  purpose  of  exploring  the  waters  of  Louisiana. 
Mr.  Wilson,  aroused  at  the  intelligence,  now  conceived  that, a 
favourable  opportunity  was  a&rded  him  of  gratifying  a  desire,  whielb 
be  had  long  indulged,  of  visitisg' those  regions,  which  he  was  welt 
convinced  were  rich  in  the  various  objects  of  science  ^  md  partaou*^ 
larly  where  subjects,  new.  and  interesting^  might  be  opUected  for 
'  his  embrio  work  on  the  ornithology  of  our  country^  He  expnessedf 
his  wishes  to  Mr.  Bartram^  who  approved  of  them ;  and  the  latter 
cheerfully  wrote  a  letter  to  his  friend  and  correspondent,  Mr*  Jefr^. 
ferson,  wherein  Mr.  Wilson's  character  and  acquirements  were 
distinctly  stated,  recommending  him  as  one  highly  qui^ied  to  be 
employeid  in  tliat  important  national  enterprise.  This  introductory^ 
couched  in  the  most  gentlemanly  terms,  covered  an  applicatiocv 
from  Mr.  Wilson  himseli^  which,  as  &ithful  biograptiers'  of  our- 
deceased  friend,  we  here  think  proper  to  insert  entire  :— 

*'  To  his  Excellency  Thomas  Jefferson,  President  of  the  United 

States^ 

<^  Having  been  engaged  these  several  years  in  collecting  mate^ 
rials  and  furnishing  drawings  from  nature,  with  the  design  of  pub- 
lishing a  new  orthinology  of  the  United  ikates  of  America,  so  defr- 
cient  in  the  works  of  Catesby,  Edwards,  and  other  Eiiropeam,  I' 
have  traversed  the  greater  part  of  our  northern  andeimtem  dfetricts; 
and  have  collected  many  birds  un described  bf*  these  aatumlistSi 
Upwards  of  lOO  drawings  are  completed,  wod*  two  plates*  nv  folia 
already  engraved#*  But  as  many  belautiful  tnb^  fi:equeii<^  the  Ohioy 
^d  the  extensive  country  through  wbieb  it  passes^  that  probably^ 
never  visit  the  Atlantic  states;  and  as  faith^l  representations  ijf 
these  can  only  be  taken  from  living  nature,  or  from  birds  newly» 
killed^  I  had  planned  an  expedition  down  that  river^  from  Pittsburg"- 
to  the  Mississippi,  thence  to  New  Orleans,  and  to  continue' my  ro*^ 
searches  by  land  in  return  to  Philadelphia.  I  had  engaged  as^y- 
companion  and  assistant  Mr.  William  Bartram,  of  this  place^  wlios» 
knowledge  of  botany,  as  well  a$  zoology^  would  have  enabled  me 
to  make  the  best  of  the  voyage,  and  to  collect  many  new  specimens 
ip.  both  those  departa>ents.  Sketches  of  thesis  we^re  to  have  been 
taken  on  the  spot,  and  the  subjects  put  in  a  state  of  preservatiotv  to* 
finish  our  drawings  from,  as  time  would  permit.  We  intended  to 
set  out  from  Pittsburg  about  the  beginning  of  May,  and  expected  to 
reach  JJew  Orleans  in  September. 

*^  But  my  venerable  friend  Mr.  Bartram  taking  jbto  more  setl<»^ 


Hris 
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consideration  his  advanced  age,  being  near  70,  and  ihe  weakness  at 
liis  eye-sight ;  and  apprehensive  of  his  inaliility  to  encounter  the 
fatigues  and  deprivations  unavoidable  in  so  extensive  a  tour;  having, 
to  my  extreme  regret,  and  the  real  loss  of  science,  been  induced  to 
decline  the  journey;  I  had  reluctantly  abandoned  the  enterprise, 
and  all  hopes  of  accomplishing  my  purpose ;  till  hearing  that  your 
Excellency  had  it  in  contemplation  to  send  travellers  th'u  ensuing 
summer  up  the  Red  River,  the  Arkansuw,  and  other  tributary 
streams  of  the  Mi^issippi ;  and  .believing  that  my  services  might  be 
of  advantage  to  some  of  these  parties,  in  promoting  your  Excel- 
lency's design  ;  while  the  best  opportunities  would  be  afforded  me 
of  procuring  subjects  for  the  work  which  I  have  so  much  at  heart. 
Under  these  impressions  I  beg  leave  to  oflrbr  myself  for  any  of  these 
expeditions,  and  can  be  ready  at  a  short  notice  to  attend  your  Ex- 
cellency's orders. 

*'  Accustomed  to  the  hardships  of  travelling,  without  a  family, 
and  an  enthusiast  in  the  pursuit  of  natural  history,  I  will  devote  my 
whole  powers  to  merit  your  Elxcellency's  approbation,  and  ardentljj 
wish  for  an  opportunity  of  testifying  the  sincerity  of  my  professiot 
and  the  deep  veneration  with  which  I  have  the  honour  to  be, 

"  Sir,  your  obedient  servant, 
'*  Kin^sess,  Feb.  6,  1806.  "  Alex.  Wilson, 

Mr.  Jeffenon  had  in  his  port-folio  decisive  proofs  of  Mr.  Wilsoi 
talents  as  an  ornithologist,  the  latter  having  some  lime  before  trans- 
tnitted  to  his  Excellency  some  splendid  drawings  of  nondescript 
birds,  accompanied  with  scientific  descriptions.  Yet  with  these 
evidences  before  him,  backed  by  the  recommendation  of  a  discern- 
ing and  experienced  naturalist,  so  little  did  Mr.  Jefferson  regard 
the  pretensions  of  genius,  and  the  interests  of  science;  so  nn- 
mindfiil  was  he  of  the  duties  of  his  exalted  station,  or  the  common 
civilities  which  obtain  amongst  people  of  breeding  and  reHnement ; 
that  so  far  from  accepting  the  services  of  our  accomplished  ornitho- 
logist, he  did  not  even  deign  to  repli/  to  his  respectful  overture ; 
and  Wilson,  mortified  at  the  cold,  contemptuous  neglect,  locked 
up  his  feelings  in  his  breast,  not  even  permitting  a  sigh  to  reach 
the  ear  of  his  most  intimate  friends.  This  treatment  he  did  not 
expect  from  one  whom  his  ardent  fancy  had  invested  with  every 
excellence,  who  had  been  the  object  of  his  encomiums,  and  l|i*.] 
theme  of  his  songs ;  at 

,  "  Oome  ignolum  pro  ningnifico."  *■ 


llv, 

my 


dr.  Wilson  T/as  pirliolnrly  a 
uroey  from  lliecaulonmcatoD  1 

D  uie  i&ih  July,  leoe. 
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Article  II. 

Some  Ottervatwns  on.  the  Relations  between  the  Specific  Gravity  of 
Gaseous  Bodies  and  the  Weights  of  tJieir  Atoms.  By  Thomas 
Thomson,  M.D.  F.ILS. 

From  the  numerous  papers  upon  the  atomic  theory  which  I  have 
inserted  in  the  successive  voluihes  of  the  Annals  tif  Philosophy 9  and 
from  the  paper  by  Berzeliuson  the  theory  of  volumes,  published  in 
the  same  Journal,  I  take  it  for  granted  that  my  readers  are  ac- 
quainted with  the  outlines  of  both  of  these  theories.  Dr.  Prout,  in 
a  very  valuable  paper  published  in  the  sixth  volume  of  the  Annals, 
has  endeavoured  to  show  that  the  specific  gravity  of  any  body  may 
be  obtained  by  multiplying  the  weight  of  its  atom  by  half  the  spe- 
cific gravity  of  oxygen  gas.  This  is  the  same  thitfg  as  to  say  that 
the  w^eight  of  an  atom  of  every  body  is  always  double  its  specific 
gravity  in  the  state  of  gas.  As  the  theory  of  volumes  is  exceed- 
ingly convenient  in  chemical  experiments,  I  conceive  that  it  will 
be  interesting  to  practical  chemists  to  see  in  one  view  the  very 
simple  relations  which  exist  between  the  specific  gravities  of 
gaseous  bodies  and  the  weights  of  their  atoms. 

If  we  examine  all  the  substances  which  can  be  exhibited  in  a 
gaseous  state,  and  with  the  weight  of  the  atoms  of  which  we  are 
acquainted  with  tolerable  accuracy,  we  shall  find  that  they  may  be 
divided  into  three  sets.  In  the  nrst  set  the  specific  gravity  of  the 
body,  and  the  weight  of  its  atom,  are  represented  by  the  san^te 
number.  In  the  second  set,  the  weight  of  an  atom  is  double  that 
of  the  specific  gravity,  or  of  the  weight  of  a  volume.  And  in  the 
third  set  the  weight  of  an  atom  Is  equal  to  four  times  the  specific 
gravity,  or  to  four  times  the  weight  of  a  volume  iii  the  respective 
bodies. 

In  order  to  make  this  comparison,  it  is  necessary  to  reduce  the 
specific  gravities  to  the  same  standard  as  the  weights  of  the  atom$. 
As  we  have  chosen  1  to  represent  the  weight  of  an  atom  of  oxygen, 
we  must  employ  the  same  number  to  represent  the  specific  gravity, 
of  that  body,  and  reduce  the  specific  gravity  of  all  the  other  gaseous 
bodies  in  that  proportion. 

The  following  table  exhibits  what  I  consider  as  the  specific 
gravity  of  the  different  gaseous  bodies,  according  to  the  present 
state  of  our  knowledge  :— 

Weight  of  100 
Specific  Gravity,  cubic  inchet 

io  graini. 

Air I'OOO      30-5 

Hydriodic  acid  gas %....  4*429      135*084 

Phosgene  gas 3*439      ......  104"891 

Chlorine 2-500      76-250 

Euchlorine. 21-440      *\VVI^ 

iSalpburous  acid  . . ,  ♦ Vll^     •*•*»*    ^VTl'^ 
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Wciglit  of )(» 
Sp«ific  Gra*lly.  tnbiC inchn 

in  grains. 

"Cyanogen 1-801  54-9S3 

Nitrous  aside    1  "5278  4C"598 

€arbomcadd   1'527  46-373 

Muriatic  acid    1  -294  39-162 

^iilphureted  faydrogen 1-180  35-800 

Sulphur    1-m  3S-S88 

Oxygen     l-lll  33-S8S 

Nitrous  gas 1-04IS  31-7G9 

■  Olefiantgaa 0-974  .. 20-72 

Azote    0-9722  23-(;52 

Carbonic  oxide 0-972  29'G52 

'  Hydro-cyanic  acid  vapour 0-937  28-58        : 

''  Steam    0-G25  18-062 

AmmoDia 0-590  18*000  i 

'  Carbureted  hydrogen    0-555  ,   16*99        .  i 

Carbon 0-416  12*688     .»i 

'  Hydrc^n     0-0694  S'llJ"^.  ,. 

T  shall  now  arrange  tliese  different  bodies  in  the  three  classes  to 
which  they  respectively  belong,  reducing  ihe  specific  gravities  ia  the 
first  column  of  the  preceding  tabic  to  the  numbers  which  will  repr&- 
scnt  them  when  we  suppose  the  specific  gravity  of  a  volume  o£ 
oxygen  gas  to  be  1 .  , 

Set  First. — Bodies  liaving  the  weight  of  their  atoms  equal  to  iM 
-~iiic  gravity  of  their  volumes : —  ^       ^ 

Sp.  gr,  oij'geo  bftiog  1,         WeigHoTnliMOilt' 

Oxygen  1-000   1-000 

Olefiant  gas 0-87(;   O-e/S" 

Set  Second, — Bodies  having  the  weiglit  of  tlieJr  atoms  twice  the 
specific  gravity  of  their  volumes: — 
»  Sp.  gr.  mryeea  Ueing  !.        "Weigbl  of  al  ttf/m^ 

^  1*h6sgene  gas    3-095    6-190'      i 

j,;ehlorine    2-250    4^5pO-;,  ', 

'Sulphurous  aqid   2-000 4-.ob9^ .,  'j 

^  Cyanogen 1-621    ^  3-24|H.  ,■.; 

^  Nitrous  oxide 1-375 i^^^ftvu-i 

■"  Carbonic  acid   1-374   2-750 '.    ; 

'  Sulpbureted  hydrqgea 1-062    2-124 

Sulphur     .' 1-000   2-000 

Azote     K 0-875    . . ; 1-750 

Carbonic  oxide ......  i  ,...■ .  0*875 1-750 

Steam   .■ . , .  0-5625 1-125 

Carbureted  hydrogen    ......  0-4995. -.:. 0-999 

Cai'bon.. ...-....,.».,  ...iO-^l^  -.l. .-.....,  <1-150 
Hydrogen     .'.  O-Q&l^ ..v,.-..  ar\'a.  ■'    \ 


^^i 
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^^Set  Third. — Bodies  having  the  weight  of  their  atoms  four  tim 
e  specific  graviiy  of  their  volumes : — 

Sp.  gr.  oxygen  being  I.  Weight  of  a 

Hydriodic  acid   3-9H6  15-944 

Muriaticacid 1-1557  ■l'G23 

Nitrous  gas 0-3375  3750 

Hydro-cyanic  acid 0-8J33  3-3732     -^ 

AjDinooia    0-53125  2'125       n 

From  these  tables  it  is  obvious  that  there  exists  a  very  simple  rela-if 
tion  between  the  specific  gravity  of  gaseous  bodies  and  the  weight 
of  their  atoms.  The  weight  of  the  atom  is  cither  eqtial  to  the 
specific  graviiy  of  the  gas,  or  twice  that  weight,  or .  four  times  tha^ 
»veight.  It  seems  to  follow  from  this  that  the  ultimate  atoms  o£ 
bodies  differ  in  their  weight,  and  that  the  ratio  of  their  weights  may 
be  determined  by  the  specific  gravity. 

The  specific  gravity  of  olefiaot  gas  is  twice  as  great  as  might  bava 
been  expected.  Hence  it  is  obvious  that  the  volume  of  carbon  anit 
the  volume  of  hydrogen,  of  which  it  is  composed,  must  be  reduce^ 
to  half  a  volume.  This  is  not  the  case  with  any  of  the  other  binary 
compounds.  This  is  the  reason  why  the  weight  of  iis  atom  appears 
equal  to  the  specific  gravity  of  the  gas. 

The  atom  of  all  the  simple  substauces  (oxygen  excepted),  namely^ 
chlorine,  sulphur,  azote,  carbon,  and  hydrogen,  is  double  the  specifi)^ 
gravity.  This  is  the  law  which  Dr.  Prout  pointed  out  as  belongiiig 
to  all  bodies.  It  will  probably  be  found  to  apply  to  all  simple  bodies 
except  oxygen.  Tlie  weight  of  an  atom  of  carbon  and  of  sulphur 
was  obtained  by  subtracting  th6  specific  graviiy  of  oxygen  from  that 
of  carbonic  acid,  and  the  specific  gravity  of  hydrogen  from  tliat  of 
sulphureted  hydrogen;  because  it  is  Iinown  that  oxygen  may  be 
changed  into  carbonic  acid,  and  hydrogen  into  sulphureted  hydrogen, 
without  undergoing  any  alteration  in  their  bulk. 
■  The  composition  of  the  compound  bodies  belonging  to  the 
second  class  is  as  follows ; — 


Sulphurous  acid,  composed  of  1  vol.  sulphur  +   1  vol. 

Carbonic  acid 1 

Nitrous  oxide   1 

Carbonic  oxide     t 

Steam 1 

Sulphureted  hydrogen I 

Carbureted  hydrogen   i 

Cyanogen I 

These  fractional  numbers  disappear  wheq  we  consider  these  com* 
pounds  as  composed  of  atoms,  in  consequence  of  the  weight  of  the' 
atom  being  double  that  of  the  volume. 

The  first  four  compounds  of  the  third  setcc 
pounda  which  unite  without  undergolog  «dj 

vou  va.  N°V.  Z 


carbon 

azote  +  i 

CHrbon  +  -^ 

bydrog.  +  ^ 

sulphur  +  1 

carbon  +  -i- 

carbon  +  X 


oxygen. 

oxygen. 

oxygen. 

oxygen. 

oxygen,  , 

hydrog. 

hydrog. 

azote. 


^J^fi  Ddaomlrallon  of  the  Binomial  TIteoran  for       [MjVnl^l 

course  tlieir  specific  grnviiy  ia  tie  mean  of  that  of  die  constitueirts. 
Hydriodic  acid/munatic  acid,  and  bydro-cyaniu  acid,  are  goib- 
posed  each  of  one  volume  of  hydrogen  united  to  one  volume  of 
iodine,  chlorine,  and  cyanogen,  respectively ;  so  that  tJie  sijecific 
gravity  of  each  ia  a  mean  of  the  two  substances  of  which  it  is  com- 
posed. Nitrous  gas  is  composed  of  two  atoms  of  oxygen  and  one 
of  nzote.  Hence  its  specific  gravity  is  a  mean  of  that  of  twice  the 
specific  gravity  of  oxygen  +  the  specific  gravity  of  azote.  Am- 
monia is  composed  of  three  volumes  of  hydrogen  and  otie  volume 
of  azote  condensed  into  two  volumes ;  so  that  Its  specific  gravity  = 
?.'"°',"°""  =  0-53125. 

I  have  omitted  euchlorine  in  the  preceding  enumeration,  because 
it  presents  an  anomaly.  Its  specific  gravity  is  2-AA,  or  (supposinfC 
the  specific  gravity  of  oxygen  to  be  1)  2-19S.  Now  the  weight  of 
'  hi  atom  is  obtained  by  multiplying  this  specific  gravity  by  J-J-;  for 
IjfrlSS  X  2-5  =  S-Am;  and  the  weight  of  iln  atom  of  it,  sup- 
■  ^ing  it  composed  of  one  atom  chlorine  (i'iSS)  and  one  atom 
Mygen  (l)i  is  5*45>8.  If  this  fractional  factor  continue,  after  the 
Stute  of  chlorine  has  been  determined  with  more  rigour  than  could 
B  cjtpected  from  the  original  experiments  of  Davy,  it  will  show 
teat  the  ratio  between  the  specific  gravity  of  gaseous  bodies  and  the 
■"Weight  of  tbeir  atoms,  is  not  always  quite  so  simple  as  it  seems  to 
Tflit  from  the  preceding  tables ;  but  the  determination  of  this  point 
"rt  be  left  to  iiittre  experimenters. 


ifR)    1'^  ■ 


Deinonslration  of  lite  Binomial  Theorem  for  Fractional  and  Nifgit^ 
^  _ .  live  Exponents,     By  Dr.  *•*. 

Thb  binomial  theorem  requires,  according  to  the  nature  of  the 
exponent,  dilTerent  demon st rations.  In  the  case  of  the  exponent 
bemg  an  entire  number,  we  have  an  expansion  consisting  of  a  finite 
number  of  terms  ;  whereas  in  the  other  cases,  of  its  heiug  eitlicr  a 
negative  quantity,  Or  a  fraction,  the  expansion  consists  of  an  infinite 
Duinbei  of  terms.  I'he  first  case  may  be  satisfactorily  proved  by 
the  tlieory  of  combinations,  as  James  fiernouitli  has  done  j  or  by 
showing  the  general  truth  of  the  law  by  successive  multiplications. 
But  for  the  other  cases  these  methods  entirely  fail ;  and  the  demon- 
■  atrations  that  are  usually  given  of  the  law  of  expansion  in  these 
cases  are  for  from  being , complete.  Some  have  derived  the  general 
dcmonEtriLiion  I'rom  the  theory  of  fluxions.  Without  examining 
wlieflier  the  theory  of  fluxions  can  be  proved  without  tlie  assistance 
of  this  theorem,  we  shall  remark  that  so  elementary  and  important 
i  prohieax  ought,  \i  {»»ubLe,  to  W  (roved  before  the  theory  uf 


T5*elG.]  FrarKmal  and  Negative  ExpOnrnts.  •  'Sfj  . 

SuxioDS  is  established ;  and  however  iogenious  lliese  (lemonstTa^ions 
ftiay  be,  ihey  cannot  be  ailrtii^ed  as  the  proper  demonsl rations  by 
wltich  the  trulii  is  first  to  be  established.  To  lite  common  demon- 
strations given  in  elementary  book*,  we  object  ihat  they  are  not 
general.  The  law  of  the  coefficients  is  sliowii  for  the  first  coeS- 
cients,  and  this  induction  is  generalized  without  any  solid  demon- 
stration. (Nov.  Comm.  Petr.  toI.  xix.  p.  lOS  ;  Phil.  Trans,  1«06, 
p.  318.)  A  dcmonstiatton  for  those  cases,  which  is  at  oace  satis- 
iaCtory  and  elementary,  seems,  therefore,  not  to  be  generally 
known,  and  may  be  very  desirable.  We  intend  Ip  submit  to  the 
judgment  of  the  reader  one  which  appears  to  us  toliave  these  cha- 
raclerJBiics,  and  is,  as  far  as  we  know,  new.*  We,shall  si^tkMc 
that  it  has  bfcen  proved  that  71,  feeing  an  eniire  numberj 

(a+  i)"=rf'  +  n(i"-'i  +  --jy^-'  a"-*i'&c. 

r,:^".^.'  :.--,'',~/.i1-i  a*-"  If,  &c. ;  and  stall  prove  tha^  n  l»«ft^. 

any  number,  llie  same  expansion  is  true. 

For  the  sake  of  abridgment,  we  sliall  dendtc  the  biaomial  CDe$. 

cienta  —^— — —^ — ^^^-^ thus  '1",  where  the  number  tu 

the  right  denotes  the  number  of  factors  both  in  the  numerator  and 
denominator,  and  the  number  on  the  left  expresses  the  6r9t  factdr, 
n,  or  flic  exponent  of  the  binomial  quantity.  We  have,  therefore, 
generally,  the  following  relation  between  two  such  coefficients : — 

(a)  ^^l  "  7  *"  ±:  '  +  'I"  ot  1"  n  -  r  =s  r  +  1 '  +  'I"  (g)  whatever 

number  n  may  be,  and  the  theorein  for  n  an  entire  number,  is  thin  j 
expressed  : — 

{a  +   by  =  0"  +   "J"  tf^-'i  +  'I"  a"-'*'  +  and  ^1" O" - ' Jfl i 
&.C.  +  b". 

We  shall  now  demonstrate  that,  'whatever  porq  may  be,  we  have  ] 
always 
-p+j  _,  ry.  ^  r-Jin.  ii-,^  r-^ip  _  sj,  ^  '-'It.'I'&c. 

Forr  =  1,  it  will  be  easily  seen  that  'P  +  '  =  'I''  +  'R 

*  yfe  say  Ibal  ihv  d; mnnitratinn  is  tmr,  bccBnte  vre  brHpTC  Itic  ieiaoniHKtfo^  J 
in  II13I  leneral  farm  In  nhicb  trehHTe  givro  il  l»  be  nen..   Eulcr's  ttemoannitUB 
ID  Huvi  Cummriit.  Acajl.  Petrup.  10,  is  iDdeed  laucb  IbR  same,  lu  Etr  at  i(  gotf  j 

I'ulEuler-ibowionl)  Ibefurm  oflhr  firM  two  coffficicnli,  aiiil)«ji,C '--'■■-- 

liic  (Idub  priuios  coefficients  per  lilfras  nt  el  n  determlnare  llcel 
feitum  eEl,  il  Euprriur  mnltiplicatla.  ulteriuB  ooDlinuareUr  inde  etiam  IMjlicntu 
coefficienfEs  C,  I),  E,  prr  casdem  tileras  Mi  el  n  deliitiri  potie  guaniu  cnJcuJw  , 
max  ilaforcl  nioleslia  u[  maxtmum  labortni  rtguii^ertl.  It  iteiidenl  Ihat  Ihe  B£i(i 
}ii)C  Aftfet  first  two  coefficient!  wMi'lIieMnte  coilticlmls  far  <nlltiJ  nurnbert,  «li1( 
U  JuiIuVdemuulrallon,  capilolbe  taliibrlDry  and  ilriv^  '■'ttm  untie:  •bjecllon 
np|)Iiei  wilh  equal  force  Id  Dr.  RabcrUon'i  demon ilialiuD,  tflM  i  P«*'h  t° 

agree  with  Ihat  uf  EuW  jp  llie  paper  above  referred  to..       ,,i, 

7.  2  '   '' 


I 


^^±: 


DciHrmsi^ailsn  of  the,  Bimniial  Theorem  for 


»if.iK 


,N^J  +  ^  +  "- 

For  r  =  3  we  have  U""  + "  .=i*i,'  "* '  — 


.W'=(*;K.ti 


3  ^ 

+  n*  +  ^^  =  'V  +  -IP  'I'  +  'l"  'I»  +  'If,  as  it  o 
lobe. 

In  the  same  manner  we  may  prove  that 
*I*|  + «  =  n'  +  ni-  'I«  -t^  n*-  'F  +  'I*  'I'  +  *I«. 

But  in  order  to  generalize  this  induction,  and  to  show  that  thk 
nuist  always  be  so,  we  shall  suppose  that,  proLeeding  ia  Ihb  manner, 
we  had  convinced  ourselves  of  its  truth  up  to  the  value  s  of  r,  sc 
that  we  had  proved  that 

And  we  sliall  prove  tliat  it  will  also  he  true  lor  r  —  j  4-  1  j  Apj^f 
-»+<ji»  +  *  _  /if+fl  LiX^-  (substituting  the  value  of 'I»* 'J  * 

l%i'P  +  '-'p'V  +  ^-'i^'i ....'-'p 'I', &c.  +  gp^  r* 7 '•■ 

By  multiplying  eVeiy  term  by  ''  *  '!y-',  and  writing  the'Iatter 
tucceuively  - 


1*1         ' 

t  3)    +(q~3) 


— ,  &c.  we  obtain 
■IP  ■!<         .--IP  -n  g-  I 


.  ■!»  +  . 


+  *        .  .  . 
The  first  term  is  '  +  'I*  {«).     We  liave  also 


■ '!»  'H  +  »  -  I  ' 


rtasiAnd  thus  tira .terms. produced  by  bni  Hiccessive  teiiA%ir!, 
give  together  the  aame  terms  in  the,  product.    Thus  ia  tBfr  i 

3tJ(^  ■       -"■■l'l«.'t:..  ..■.-,.  .......... 


■+  ,  +  1  •*•;*;';•''*  and  '— 1*  jf I' 

two  pMigiTe,tpg^.ej^/+/lr;, '7^^  •■  */  -    •  /     - .  ■  '^/i./y 

And  it  mpmit^t  tbp  whplti  pcoduct  nrfll  be  ,;  :;,  i v, [ 

'  +"  »p  +  'P  .  «P  +  '-'P  «I*  +  '-«P  3I«,  &c.  '+"!<; 

which  En'of  t)ie  ^sc^iAatm*  ^I^  therefore^  tb^  jbroportioii  be^trw 
for  r  =  5,  it  will  also  be  true  for  r  =  5  +  1*    But  as  we  proved  it  • 
to  be  true  for  j  =s  1/  5  r=  2,  i?  =  3,  it  foDowi  hence  that  it  will 
be  true  ^r  all  sacceeding  values  of  r,  or  thai  it  will  be  gookMf 
Crae. 

Let  us  next  assume  two  quantities  of  this  form  :-— 
(^  +  tpa^-ii  +  «I#a#-«i«  +  »pfl^-3i5,  &c,  and 

Where  p  and  o  amy  be  any  postdre  DimbeM,-«Dd  tiM^tip9|y<]Ml|| 
together,  the  product  will  be  as  follows  :—>  _.,  .   -,  'j.      ..^, 

+  •1*5     +    »p}   +  U'«i«l  ,,p,  ,j 


■ 

•  !■» 

e  - 


an 


(^  +  ff-r'i% 


Vi 


It  will  now  be  readily  seen  that  the  coefficient  offl^+«-'i'ns5 
1'  +  ^,  and  that  the  whole  prodtt<^  will  be 

^  +  9- «•  £s^  &c.  which,  being  still  of  the  same  form  as  the  fiictorr 
which  produced  it,  gives^  if  multifdied  by  another  quantity  of  the 
same  form, 

flf  +  *Pa''-'  I  +  ^P  cr-«  is  &c,  the  product 

which  is  still  of  the  same  form«    This  beiag  jnultipUed  again  hr  fL 

iiuantity  of  the  same  form,  would  prpduce  a  quantity  of  a  simuiF 
orm.    Let  us  now  suppose  that  all  ihtp^q^  r^  &a  aze  equal,  I^t 
that  number  s=  n,  and  the  siim  tip  s=  m  an  entire  Bfunber^  so  that 

piB  ?,  aiid  aH  those  quantities  which  are  ninltipl|fd*wUI;  beiequ«I^ 

and  we  shall  have  for  their  {ntoduct 

[of  +*l*  (fl  b  +  *l*-^*  l\  ate.]"  Si  tf*  -V  ^V*  *»-\^ 


868  ■■^'jK^i«wi(««%!"^rt(Wi(*'J«Afc> "' 

na"*-*  :P,  strand  consBqu^tl/.  p«ttii^'*r  fif,m;  ttad  ] 

+  q ><-« t"  +  &c.  ■_'    '        ^       I-.  .•.;, 

but  by  the  binomial  tbeorem'for  entire  riunjbefs,'- i^'fpffrt"6fl'1 
left  under  tlie  radical  sign  ii  ="{a  +'  i}",  and  ihereftre  '  ' '      " 

(qTh'-Si".:,  -..ii."',-'Jy.'     , 

vfticiias  the  Unoinialifi^mulAf<lc  fractional  exponents.     As 

(of  +  «  +   '!»+  «  flf  +  '-'  i   +  ^V  +  i  ai'  +  i-"  i=)  (a'  +  'I'  ar~ 

+  n'a"'  i")  -■  ■"-;'-  ■-^■'=^'-  •■■ 

we  have,  putting  p  +  ij  +  r  =  w,  abd  p  +  rj  =  w  —  r. 


This  equation  will  be  true  for  any  value  of  r  and  wf,  and  com 
quently  also  for  w  =  o,  by  which  we  have  ,'7^ 

a-'  +  ■!— -Q-'-'  h  +  'I-'ffi-'-«  i*,  &e.  = 

„r  ■,  .1,  „.-■  >>'■!.,.- ts-*^=^^*  =  C«  +  t)-'>  -n^ 
consequently  the  truth  of  the  theorem  is  also  proved  for  any  nega- 
tive number.  ' 


Articjle    IV. 

ExperimeiUs  on  Prussk  Add.    By  M.  Gay-Lusa 

(Presented  to  the  Institute,  Sept.  18,  1SI5.) 

The  experiments  which  I  have  the  honour  to  cotnmunic&te  I 
the  Class  have  for  their  object  the  nature  of  prussfc  acid  a 
combinations.     Few  bodies  have  been  more  studied,  and  j 
are  less  known.     After  the  labours  of  Macquer,  Scheele,  and  1 
tliollet,  which  form  an  epoch  in  the  history  of  prussic  acid,  m 
other  distinguished  chemists  made  experiments  upon  it.    I  shall  n 
however  attempt  to  write  a  history  of  these ;  but  merely  notice 'fi 
principal  results  which  they' have  furnbhed,  in  order  to  point  out  tl 
place  from  which  I  started. 


■"■fillC.]  Experiments  on  Pntssic  Acid,  9S|!| 

It  is  to  Macquer  that  we  owe  the  tirst  iRiportant  cxperrhncnts  on 
Prussian  blue.*  On  boiling  it  with  a  solution  of  potash  in  excess^ 
that  skilful  chemist  observed  that  nothing  remained  but  oj^ide  of 
iron,  while  the  alkali  combined  with  the  colouring  matter.  On  ilie 
other  hand,  if  the  Prussian  blue  predominate,  the  potash  is  com- 
pletely saturated  with  the  colouring  matter,  and  loses  its  alkaline 
properties,  just  as  if  it  were  saturated  with  an  acid.  In  both  cases 
it  has  acquired  the  property  of  producing  Prussian  blue  with  solti- 
tions  of  iron,  by  means  o!' double  affinity;  and  it  prccipitiHes  tTife 
greater  number  of  the  other  metalline  solutions.  When  Prussian 
blut  is  calcined,  volatile  alkali  is  formed — a  fact  which  had  likewise 
been  observed  by  Geoffrey — and  there  remains  o.tidc  of  iron  at- 
tracted by  the  magnet,  and  a  quantity  of  charcoal.  From  these  ex- 
periments, Macquer  concluded  that  Prussian  blue  is  a  compound  of 
oxide  of  iron  with  an  inflammable  substance,  whicii  is  converted  by 
calcination  into  volatile  alkali  and  charcoal. 

Twenty  years  after,  MM.  de  Morveau  and  Bergman  considered 
the  colouring  matter  as  a  particular  acid,  and  the  first  gave  it  the 
name  of  prussic  acid.  However,  its  true  nature  remaiiied  stitl 
unknown. 

Scheele,  whose  name  is  connected  with  so  many  brilliant  disco- 
veries, succeeded  in  I7H2  in  obtaining  prussic  acid  in  a  separate 
state  by  a  very  ingenious  process^  and  approached  very  near  to  a 
knowledge  of  the  true  nature  of  its  constituents ;  for  he  ascertained 
that  it  is  obtained  by  the  union  of  ammonia  with  a  charry  matter 
rendered  volatile  by  heat.t 

To  these  irapor(ant  experiments  of  Scheele  succeeded  those  of 
Berthollet,  which  are  not  less  so.  J  He  showed  that  Macquer's 
combination  of  the  colouring  matter  and  potash  is  a  triple  salt,  of 
which  iron  constitutes  the  third  element.  On  mixing  chlorine  with 
prussic  acid,  as  obtained  by  Scheele,  he  observed  that  the  first 
substance  Is  changed  into  muriatic  acid,  and  chat  the  second  has 
acquired  a  much  stronger  smell,  and  bos  lost  part  of  its  affinity  for 
alkaline  bases.  In  this  new  state  it  no  longer  forms  Prubsian  blue 
with  solutions  of  iron,  but  a  green  precipitate,  which  bectnnes  blue 
when  exposed  to  llglit,  or  when  mixed  with  sulphurous  acid.  If 
potash  be  added,  the  prussic  acid  is  completely  destroyed,  ammonia 
IS  produced,  which  is  disengaged;  and  carbonic  acid,  which  re- 
mains combined  with  the  potash.  From  these  results,  and  from 
the  knowledge  of  the  elements  of  ammonia,  for  which  likewise  we 
are  indebted  to  BcnhoUet,  he  considered  prussic  acid  as  a  com- 
pound of  carbon,  azote,  and  hydrogen.  He  does  not  admit  oxygeh 
into  the  cumber  of  its  elements,  and  he  supposes  that  the  oxygen 
contained  in  the  carbonic  acid  produced  by  the  action  of  potasli  on 
prussic  acid  altered  by  chlorine,  is  furnished  by  this  iast  substance. 
The  absence  of  oxygen  in  prussic  acid  not  being  rigorously  ieiiiQ^- 
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strated,  several  dbtinguished  clicniksu  have  entertained  doubts  tc- 
5pecUng  Us  composition.  Even  BertholUt  himseifseciDs  to  partake 
oftlicse;  lor  he  thus  expresses  liimself  in  his  Statique  Chimique, 
vol.  ii.  p.  26!/  i  "  These  considerations  do  not  constitute  a  rigorous 
proof  of  the  absence  of  oxygen  in  prusKtc  acid,  and  we  ought  to  sus- 
pend our  opialon  on  this  subject,  till  pure  prussic  acid  has  been 
analyzed.  The  following  observations  even  add  lo  our  uncertainly. 
However,  in  the  explanation  wliicli  1  am  going  to  give,  I  shall  em- 
ploy the  hypothesis  that  it  coDtains  no  oxygen  in  its  composition." 

From  the  analogy  which  subsists  between  prussic  acid  and  sul- 
phureted  hydrogen,  but  particularly  from  the  remark  tliat-the 
prussiates  arc  decomposed  by  a  heat  not  sufhcietit  (o  form  the 
alkaline  ley  of  Prussian  blue,  M.  Berthollet  admits  likewise  (Stau 
Chim.  vol.  ii.  p.  26'J)  that  during  the  calclnalion  of  pota&h  wilk 
animal  matters,  there  is  formed  a  combination  of  the  alkali,  carbon, 
and  azote,  which  decomposes  water  when  it  comes  in  contact  wilb 
it,  and  forms  carbonic  acid,  ammonia,  and  prussic  acid.  This  com- 
bination in  fact  takes  place ;  but  it  is  not  demonstrated  by  tbe 
considerations  employed  by  Berthollet ;  lor  the  simple  prus&bte  of 
potash  is  capable  of  bearing  a  very  high  temperature  without  losing 
tlie property  of  precipitating  the  solutions  of  iron  blue;  and  we 
sluli  see  that  when  the  product  of  the  calcination  of  potash  and 
animal  matters  is  dissolved  in  water,  ammonia  is  only  formed  whea 
it  is  thrown  into  the  water  when  still  red-hot. 

Curandau,  witliout  being  acquainted  with  the  work  of  Berthollet 
which  was  printed,  but  not  published,  when  he  read  his  memoir  to 
the  Institute,  was  led  to  the  same  opinion  respecting  the  nature  of 
the  compound  formed  during  the  calcination  of  potash  with  animal 
matters.  But  his  tlieory  is  so  hy|K>thetic,  that  I  would  take  no 
notice  of  it,  unless  1  were  afraid  that  an  hasty  examination  might 
find  some  resemblance  between  his  opinions  and  a  part  of  mine. 

According  to  Curaudau,  there  exists  a  prussic  radical,  to  which  Ite 
gives  the  name  of  prussine,  which  b  common  prussic  acid,  Xtus 
radical,  by  combining  with  oxygen,  forms  true  prussic  acid  and  it» 
combinations,  the  prussiates.  It  acquires  the  ncutraliziiig  or  acid 
properties  only  at  the  expt^nse  of  the  oxygen  furnished  by  a  metallic 
oxide,  the  presence  of  which  is  necessary  to  form  with  the  acidiii- 
abJe  bases  a  strong  and  lasting  compound.  When  an  animal  matter 
is  calcined  with  potash,  a  compound  is  formed,  which  is  nothing 
else  than  carbureted  a/ote  of  potash.  When  dissolved  in  water, 
carbonic  acid  is  produced  at  the  expense  of  the  oxygen  of  the  water, 
and  part  of  the  carbon,  while  the  hydrogen  with  the  rest  of  tbe 
carbon  and  axote  forms  the  prussine  (Ann.  de   Chim.  vol.  ilvi. 

The  most  recent  memoirs  en  prus;:ic  add  with  which  I  am  ac- 
quainted are  those  of  Mr.  Porrett,  an  extract  of  which  may  be 
found  in  the  fourth  and  fifth  volumes  of  Dr.  Thomson's  Annals  of 
Philosophy.  In  the  first  Mr.  Forretl  treats  of  the  triple  prussiates. 
Aacoidmg  to  liiiUj  the)[.cgat;ita,  va!L^u£ei^.8&id«liiit  aa.unluKl.wa. 
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acid,  which  he  supposes  is  formed  of  carbon,  azote,  hydrogen,  and 
black  oxide  of  iron.  He  founds. his  opinion  on  this  fact,  that  when  a 
triple  prussiate  is  exposed  to  the  galvanic  action,  the  alkali  appears 
at  the  negative  pole,  while  the  oxide  of  iron  and  prussic  acid  appear 
at  the  positive  pole.^  In  his  second  memoir  Mr*  forrett  gives  the 
analysis  of  prussiate  of  mercury  and  prussic  acid.  I  shall  state  thi^ 
analysis  hereafter;  It  is  very  dlifferent  from  minej  and  I  consider  it 
as  inaccurate* 

In  temiinating  this  historical  sketch,  I  must  not  forget  the  laborni 
of  Proust.  I  have  made  much  use  of  them ;  and  if  I  do  not  speak 
of  them  more  at  length  here,  it  is  because  I  shall  have  occasion 
frequently  to  quote  them.  I  pass  over  a  good  many  others  in  silence'. 
But  I  mentioned  already  that  it  was  not  my  intention  to  state  every 
thing  that  is  known  respecting  prussic  acid. 

That  the  observations  which  I  have  to  present  may  assume  a  re- 
gular arrangement,  I  shall  present  them  under  four  different  articles. 
In  the  first  I  shall  endeavour  to  explain  the  nature  of  prussic  acid; 
in  the  second,  I  shall  explain  the  properties  of  a  new  gas,  which  is 
the  radical  df  prussic  acid ;  in  the  third,  I  shall  examine  the  com- 
bination to  which  the  name  of  oxyprussic  acid  lias  been  given ;  ia 
the  fourth,  I  shall  treat  of  some  prussiates.  I  regret  that  time  dii 
not  permit  me  to  carry  that  part  of  my  labours  further,  but  I  hope 
to  resume  it  afterwards. 

I.  Of  Prussic  Acid. 

This  acid  may  be  obtained  perfectly  pure  by  the  process  which' t 
described  in  the  77th  volume  of  the  Annales  de  Chimie,  which 
consists  in  decomposing  common  prussiate  of  mercury  by  muriatic" 
acid.    The  apparatus  which  I  employ  at  present  being  somewhat 
simpler  than  my  former  one,  I  shall  give  a  description  of  it.    To 
the  beak  of  a  tubulated  retort  intended  to  hold  the  prussiate  of  mer*  ' 
cury  and  muriatic  acid,  is  adapted  an  horizontal  tube,  about  six 
decimetres   (two  feet)    long,   and  I4.  centimetre  (0-59  inch)^  in  \ 
diameter  in  the  inside.    The  first  third  part  of  the  tube  next  the 
retort  is  filled  with  small  pieces  of  white  marble,  to  retain  the  mu» 
riatic  acid  that  may  come  over,  but  which  ought  if  possible  to  ht  ' 
prevented. t    The  two  other  thirds  contain  fused  muriate  of  lime, 
likewise  in  small  pieces,  in  order  to  condense  the  water  which  may 
be  mixed  with  the  prussic  vapour.  To  the  end  of  this.tube  is  adapted 
a  small  receiver,  destined  to  collect  the  acid.  It  must  be  surrounded  ' 
with  a  frigorific  mixture,  or  at  least  with  ice,  that  the  less  acid  maj 
make  its  escape.    The  prussic  acid  is  usually  deposited  upon  the  ' 
marble  in  the  first  portion  of  the  tube«  But  by  means  of  a  moderate 
heat  it  may  be  made  to  pass  successively  through  the  whole  tube^ 

f  •  ■  *  . 

*  1  need  icarcely  obsenre  that  this  account  of  Ifr.  Porret^B  paper  is  quicit 
erroneous.— *T. 

f  Jf  muriatic  acid  pan  into  tlie  tib  '  "^Ul  separate  the  carbonic  acid  of  the 
narble,  which,  mixing  with  the  vtLpm  iricacid,  ivill  preTent  its  condoosa- 

tMM,  and  orcasinD  a  coaiid«rBb]#'MM 
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PSicd  after  being  left  some  time  in  contact  with  the  muriate  of  lime, 
1  It  may  be  finally  drii'cn  into  the  receiver.  I  usually  employ  con- 
I  centratsd  muriatic  acid,  and  smaller  in  quantity  than  would  be 
I  necessary  to  decompose  tlie  wiiole  of  tbe  pmssiate  of  mercury,  and 
I  ^  reserve  the  residue  to  obtain  an  aqueous  solution  of  prussic  acid  by 
lading  a  new  quantity  of  muriatic  acid. 

1  ■ '  Prussic  acid,  obtained  by  the  method  just  described,  possesses  the 
l.fellotviDg  properties.  It  is  a  colourless  liquid,  having  a  strODg 
I  amell,  a  taste  at  first  cooling,  then  hot,  asthenic  in  a  high  degree, 
I  TOd  a  true  poison.  Its  specific  gravity  at  44^°  is  0  7058  ;  at  64®, 
I  ^  is  0  fi969.  It  boils  at  81^",  and  congeals  at  about  3°.  It  then 
I  •cryalallizcs  regularly,  and  affects  sometimes  the  fibrous  form  of 
I  Wittate  of  ammonia.  The  cold  which  it  produces  when  reduced  into 
I  Vnpour,  even  at  the  temperature  of  ftfP,  is  sufficient  to  congeal  it. 
f  This  phenomenon  is  easily  produced  by  putting  a'  smalt  drop  at  the 
b  end  of  a  slip  of  paper  or  a  glass  tube.  Though  1  rectified  it  re- 
L  ccatedly  on  pounded  marble,  it  retained  the  property  of  feebly  red- 
[  Bening  paper  tinged  blue  with  litmus.    The  red  colour  disappeared 

"B  the  acid  evaporated. 
The  specific  gravity  of  its  va|Kiur  compared  to  that  of  air  is 
i  ©■3476.     This  is  the  mean  of  two  experiments,  differing  but  little 

firom  each  other.  I  ascertained  it  by  the  method  formerly  described. 
'  fiy  calculations  founded  on  its  composition,  and  the  condensalioa 
"  of  its  elements,  I  obtained  for  its  specific  gravity  only  0*9360,  which 

if  less  than  the  preceding  number  by  about  a  hundredth  part.    1 

Aiink,  however,  that  this  laat  number  should  be  preferred  ;  for  the 
^  Aiderence  between  the  two  may  be  ascribed  in  part  to  errors  in  the 

teperiment.     This  small  density  of  the  vapour  of  prussic  acid,  com- 

Cred  with  its  great  volatility,  furnishes  a  new  proof  that  the  density 
vapours  does  not  depend  upon  the  boiling  point  of  the  liquids  that 
furnish  them,  but  upon  their  particular  nature. 

To  appreciate  the  bettertheeffcctsof  prussic  acid  on  other  bodice, 
I  I  began  by  determining  exactly  the  nature  and  proportions  of  its 
f'  riements.  This  acid  being  very  volatile,  I  took  advantage  of  the 
f  liot  days  of  the  month  of  August  lo  analyze  it  in  the  eudiometer  of 
"  Tolla.     My  method  was  as  follows. 

1  filled  a  glass  jar  about  two-thirds  with  oxygen  gas  over  a  mer- 
'  tttrial  trough  at  ihe  temperature  of  between  8G°  and  95°,  and  then 
filled  it  completely  with  the  vapour  of  prussic  acid.     When  the 
I  temperatnre  of  the  mercury  is  reduced  to  that  of  the  ambient  air, 
[  Itake  a  determinate  volume  of  the  gaseous  mixture,  and  wash  it  in 
fc  Bolution  of  potash.    The  residue,  compared  with  the  absorption 
(rhich  has  taken  place,  gives  exactly  the  ratio  of  the  oxygen  to  the 
prussic  vapour.  I  can  then  employ  this  gaseous  mixture  without  fear- 
ing that  the  prussic  acid  will  condense,  provided  the  temperature  be 
not  too  low;  but  during  my  experiments  it  was  never  under  714.".  I 
'  JBtroduce  a  known  volume  into  Volta's  eudiometer,  all  the  wires  of 
which  aie  of  platinum,  and  I  pass  an  electric  spark  tlwough  il.  The 
combuBtion  is  very  Vive\y,  ani  o?  a  ^i\\n^-'«\a.v.t  ui\!3ms,    A.  white 
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prussicvapOuraccompaniesit,andadiminuiionofvoluiiic  takes  place, 
wiiich  is  ascertained  by  measaring  the  residue  in  a  graduated  tube. 
Tills  residue,  washed  with  a  solution  of  potash  or  baryles,  experiences 
a  new  diminution,  owing  to  the  absorption  of  ilie  carbonic  acid  gaa 
farmed.  Lastly,  tbc  gas  which  the  alkali  has  left  is  analyzed  ovef 
water  by  hydrogen,  and  it  is  ascertained  to  be  a  mixture  of  azote 
HiH  oxygen,  Tipcause  this  last  gaB  was  employed  in  excess. 
•  The  -white  "rapour  of  which  I  have  spoken  appeared  to  me  owing 
to  a  little  nittjc  acid  and  vapour  ofwator  formed  by  the  torabustionj 
for  when  3  Irttle  water  was  introdaced  into  tiie  eudiometer,  after 
several  detonations,  it  became  muddy,  letting  fall  oxide  of  mercury, 
and  reddened  litmus. 

Supposing  we  were  to  operate  upon  a  gaseous  mixture  containii^ 
Itou  of  prussic  acid  vapour,  we  obtain  the  following  results,  whitn 
ateihe  mean  of  four  experiments: —  ' 

Vapour lOO'O              / 

pimioutian  after  combustiua    , ,  7B'5               i 

Carhonic  acid  gas  produced 101-0               i 

AKutic  ^Bs 4^'0 

Hydrogen  gas    55*0 

Dtrring  the  combustion  a  quantity  of  oxygen  disappears  equal  fo 
about  I-J-  of  the  vapour  employed.  Tlie  carbonic  acid  gas  produced 
represents  one  volume,  and  1  suppose  that  the  other  fourth  is  em- 
ploj-ed  in  forming  water ;  for  It  is  impossible  to  doubt  that  hydrogeo 
enlfiTs  into  the  composition  of  prussic  acid.  From  the  laws  of  cht^ 
mlcal  proportions,  we  may  conclude  that  priisstc  vapour  contains 
just  as  much  carbon  as  will  form  its  own  bulk  of  carbonic  acid,  half 
a  volume  of  azote,  and  half  a  voluiri'e  of  hydrogen.  ITiis  result  is 
evident  for  the  carbon ;  and  though,  instead  of  50  azote  an^ 
hydrogen,  which  ought  to  be  the  numbers  according  to  our  suppo* 
eition,  we  obtain  46  for  the  first,  and  55  for  the  second.  This  is 
doubtless  owing  to  a  portion  of  the  azote  and  oxygen  having  disap* 
peared,  in  order  to  form  nitric  acid.  On  this  supposition  we  ought 
obviously  to  find  too  little  azote  and  too  much  hydrogen,  because 
the  quantity  of  this  last  can  only  be  judged  of  by  the  oxygen  whiclk 
has  disappeared.  But  are  the  elements  which  I  have  pointed  out 
the  only  ones  which  enter  into  the  composition  of  prussic  acid  ?  Ars 
the  proportions  exact  ?  We  shall  answer  these  questions  by  comi 
paring  the  density  of  prussic  vapour  to  the  sum  of  that  of  Its  ele* 
mcnts ;  and  by  attending  to  this,  that  since  a  volume  of  vapcNit 

firodnces  a  volume  of  cartionic  acid  gas,  half  a  volume  of  azote,  and 
lalf  a  volume  of  hydrogen,  the  density  of  the  vapour,  if  our  annlytli 
he  correct,  ought  to  be  equal  to  that  of  the  vapour  of  carbon,  aa<f 
to  half  that  of  azote  and  hydrogen. 

But  the  density  of  carbonic  acid  gas  being  1-5196,  and  that  of 
oxygen  1-10S6,  the  density  of  the  vapour  of  carbon  is  1'5196  — ' 
1-103(;  =  0-4160.  .•?il..T 
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Half  a  volume  of  azote —  0-4S'i5  i^^| 


I 

^M  Total    :., 0-9371  "^ 

^^m  ..  Tiiu5,  accordiag  to  the  pKcediiig  aiialysU,  the  density  of  prustic 
^^B  wpour  is  Q-DSy^i  Qi^d  1  Ibuiid  it  by  direct  exjierimcDt  0'1>476.  Motr- 
^H  witiistanditig  this  difference  of  0-01  which  exists  between  these  two 
^^M  juimbers,  and  which  may  be  aa  error  in  the  experitnent,  I  ihinl 
^^M  uat  vie  ought  to  consider  it  as  demonstrated  that  prussic  vapoui 
^^1  pontaSns  one  volume  of  tiie  vapour  of  carbon,  half  a  volume  of  azote, 
^^H  nd  half  a  volume  of  hydrogen,  condensed  into  one  volume^  and 
^^K  tbat  no  other  subi^tance  enters  into  its  com  position. 
^^H  t-  It  is  now  easy  to  explain  the  diminution  of  volume  produced  by 
^^1  Be  electric  spark  in  a  mixture  of  prussic  vapour  and  oxygen.  It 
^^B  ought  to  be  equal  to  l-|  volume  of  vapour,  since  that  quantity  of 
^^H  oxygen  has  disappeared.  But  half  a  volume  of  azote  becomes  bee. 
^^K  This  reduces  the  apparent  diminution  to  three- fourths  of  a  volume  of 
^^  the  prussic  vapour,  or  to  75  per  cent,  I  found  it  78'5.  But  a&  it 
appears  demonstrated  that  azote  and  oxygen  disappear  during  the 
combustion  of  the  prussic  vapour,  to  form  nitric  acid,  this  affords  a 
sofHcient  esplanution  of  the  excess  in  the  diminution.  That  this 
^B  jBxeess  is  not  exactly  proportional  to  the  azote  and  ojcygen  which 
^^k  liave  disappeared,  must  be  ascribed  to  the  unavoidab^  errors  of 
^H     experiment, 

^H  .,  The  nature  of  prussic  acid  appears  to  toe,  then,  perfectly  known. 
^H  But  if  any  doubts  remain,  they  will  be  removed  by  the  following 
^H     analysis. 

^H  -  1  made  about  two  grammes  (3088  grains)  of  prussic  vapour  pass 
^^K    llowly  through  a  red-hot  porcelain  tube  overO'SOS  gramme  (l^''j5 

fiins)of  harpsi cord  wire  rolled  in  the  form  of  a  very  short  cylinder. 
^^  obtained  two  products,  a  gaseous  mixture  composed  of  equal 
^H  volumes  of  azote  and  hydrogen,  and  charcoal,  a  part  of  which  was 
^H  deposited  on  the  iron,  and  another  intimately  combined  with  it. 
^H  The  gaseous  mixture  contained  no  Ciirbon  ;  for  after  its  detonation 
^^ft  with  oxygen,  potash  produced  no  diminution  in  It,  I  observed  that 
^^B  tbe  charcoal  was  deposited  only  in  that  part  of  the  tube  which  con 
^^M  titined  the  iron,  though  it  occupied  only  a  small  portloa  of  it,-  and 
^^H  j^ugh  the  prussic  vapour  exj)erienced  a  very  higli  temperature 
^^^  liefore  coming  to  the  Iioo.  It  is  true  that  the  carbon,  being  united 
^^B  ^  the  iron,  we  may  ascribe  the  decomposition  of  the  acid  to  the 
^H  affinity  of  this  metal  for  carbon;  but  as  there  is  a  great  quantity 
^H  which  merely  adheres  to  the  metal,  this  explanation  Is  not  sufficient. 
^^m  Prussic  vapour  appears  to  me  to  act  the  same  part  as  ammonia^ 
^H  vhicli,  according  to  the  curious  remark  of  Thenard,  supports  a 
^H  Very  fiigh  temperature  in  a  porcelain  tube  without  being  decom^ 
^H  |)osed,  and  which  is  decomposed  with  the  greatest  facility  eve;t|  ^^ 
^H  louch  lower  temperature,  when  it  comes  in  contact  af  a  iPfiW^JM 
^H    which,  however,  it  communicates  nothing.  ^^t^^l 
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.  The  iroa  in  our  experimeot  had  become  very  brittle.  Being  com- 
Vined  with  charcoal,  aDtl  eDtircly  surrounded  with  It,  there  was  no 
probability  that  it  coiitained  oxygen.  But  to  decide  Uie  point,  E 
dtBsolvcd  I  it  in  muriatic  acid,  comparatively  with  u  determinato 
weiglit  t^  the  same  iron  wire.  I  obtained  a  vcdume  of  hydrogea 
gas  «)ual  to  -f^  of  that  which  the  same  wire  would  iiave  given  ina 
9t»te  of  pure  iron.  There  lemained  a  quantity  of  carburet  of  iroa 
weighing  0*155  gramme  {2*39  grains).  This,  being  calcined  witk 
red  oxide  of  mercury,  was  reduced  to  0-076  gramme  (1-17  grain). 
This  quantity  of  oxide  represents  ^4^  of  hydrogen.  Tlius  I  obtained 
^>^-.  The  loss  -p^  i$  too  small  to  indicate  the  presence  of  oxygen 
in  prussic  acid,  it  may  be  very  well  ascribed  to  the  experiment. 
'  These  results  appear  to  me  to  demonstrate  that  prussic  acid  con- 
tuns  equal  volumes  of  hydrogen  and  azote,  and  that  it  contains  nc 
Oxygen.  To  determine  the  quantity  of  carbon  combined  with  these 
two  bodies,  1  passed  prussic  vapour  over  the  brown  oxide  of  copper 
almost  at  a  red  heat.  The  vapour  was  entirely  decomposed,  the 
copper  wa£  reduced,  and  drops  of  water  appeared  in  the  tube.  The 
gases  disengaged,  and  which  were  collected  over  mercury,  were  a 
mixture  of  two  parts  carbonic  nctd  and  one  part  azotic  gas.  This 
result,  taken  along  with  the  preceding,  demonstrates  the  nature  of 
prussic  acid,  and  confirms  the  analysis  of  it  made  by  the  eudiometer. 
This  process,  which  i  employed  only  after  the  first  analysis,  is  so 
simple  that  it  may  be  exhibited  even  in  a  lecture. 

Thus  from  these  analyses  it  appears  evident  that  prussic  acid  is 
composed  of 

One  volume  of  tlie  vapour  of  carbon. 

Half  a  volume  of  hydiogen.  ,  i    ■ 

Half  a  volume  of  azote. 

condensed  into  one  volume ;  or  in  weight  of 

Carbon 44-39 

Azote  517J 

Hydrogen 3-90 

100-00 
This  acid,  when  compared  with  other  animal  substances,  is  dis- 
tinguished by  the  great  quantity  of  azote  which  it  contains,  by  it! 
small  Quantity  of  hydrogen,  and  especially  by  tbc  absence  of  oxygeni 
Its  acid  properties  cannot  depend  upon  the  hydrogen,  which  is  very 
klkelifying,  but  upon  The  carbon  and  azote.  We  ought  to  consider 
it  as  a  true  hydracid,  in  which  the  carbon  and  azote  supply  the 
place  of  the  chlorJoe  in  muriatic  acid,  the  Iodine  in  bydriodic  acid^ 
and  the  sulphur  in  sulphureted  hydrogen;  but  this  assertion  requires 
a  fuller  elucidation. 

I  have  likewise  attempted  to  decompose  prussic  vapour  mixed 
with  hydrogen  by  means  of  electricity.  After  having  passed  through 
it  at  least  50,000  sparks,  all  the  vapour  was  not  decomposed,  and 
that  which  was  had  more  than  doubled  its  vaUtoe.   lI^aR-'^^'^^^i^^^i^ 
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r  wires,  snA  the  partiim  of  iIk  tnbc  thnx^  u^itdi  tite  spark  pooed, 
[   was  osirered  by  r  ili^il  bistre-coiouredoMtiEitJ:,  allowing  thftt  cirbog 
j  kad  been  precipitated,  or  at  Iciist  a  very  cartjonxceoui  combinaHos. 
I   On  anilyziog  tlie  gas,  1  obtained  in  fact  a  littli;  lc!»  carbon  than  the 
I    Jeolculation  indicUo).     As  to  the  azote  and  Itrdrogen,  1  found  rbetn 
I   Beaily  in  the  same  propca-tion  ai  in  the  prtoedhg  analyses.  '  How- 
ler, this  experiment,  not  having-  given  me  sarufactory  resibhf, 
I   sfter  having  tmce  repeated  if,  and  being  very  tedious,  I  dM  not 
tliink  it  worlli  while  to  pennsi  in  it  any  longer. 
^   The  aimlysia  of  praseic  acid  whicli  I  have  given  ought  to  preeede 
\    llie  examinatiun  of  its  action  on  other  bodies,     This  oxaminatiM 
'    will  not  any  longer  present  any  difTiculty ;  hut  before  trndertaking  it, 
I    Imuiit  remark  (hat  my  resultaare4)uitc  different  from  those  obtained 
hy  Mr.  Forrelt ;  fur,  according  to  hioi,  pnissic  add'  is  cbmpOsed  oi 

Carbon Z4'8,., 

Axote 40*7  \ 

I    ,  If ydcogen S4,*5 

I  -p  lOO'tf 
'  But,  according  to  my  analysis,  of 

1  Carbon 44-3? 

Azote    51-7i 

Hydrogen 3-90. 

100-00 

Not  knowing  liis  memoir  but  by  the  very  concise  extract  of  it 
pven  by  Dr.  Thomson,  it  is  not  in  my  power  to  explain  the  cause 
sf  this  gi-eat  difference ;  but  it  is  evident  that  the  proportion  of 
hydrogen  which  he  gives  is  too  great.* 

;  In  examining  the  properties  of  prussic  acid,  I  shnll  not  restrict 
nysell'  to  B  rigorous  arrangement.  I  shall  state  my  experiments  in 
the  order  in  which  they  will  throw  light  on  each  other.  I'russic  acid 
containing  three  elements,  onght  necessarily  lo  possess  great  mobi- 

J   •  Mr,  Porrm'ssnalyiiiii  wtumndc  liy  Iiralin;;  omiilniT  of  prwssialF  of  metrnrjr 

and  red  n\idt'  of  luecEurv.  ■  lie  iibUionl  one  vuliintD  »f  callmiiic  bcM  fa  itad 
I     juir  B  loliinio  of  a/otic  pis  j  anJ  he  iafriiLiI  llie  (luautily  of  liydro|ie^  from  lite 

9tyff^  whifh  had  dimpjicurfd  ovrr  and  ahive  wliai  was  oecnsary  fur  the  fun 
I    llan  or  tbe  cartMtiic  acid.    Ills  mult  was  ai  fulltwi  :— 
',  ♦  rurbon '..  34-8 

»  Aiioic   WT     ■ 

I  ^  lljdrue^ii... „ wa      i 

■  '  mo 

The  propnrlianc  orcarlion  and  uzntEarrlbr  snmF.is  lliosc  giTcn  by  Gai'l4)^, 
The  liydroged  ii  loo  greal,  brcnusr  Mr.  J'orrL-l(  mppoaed  the  meti'iiry  in  pnuAaK 
Mmrrcur*  wni  tn  Ideilnlsof  osidt",  TH"  |>rrally  iBcreasrd  th^rappMcd  i^Bntily 
of  i>xy)>rn  caDBamrd,  Inrtiry  Ibiiif;,  eicepi  lliii  wroiig  infcrrpcf.  Mr.  PftrrFM'f 
Mnlyiil  is  rijuaJly  corrru  nilli  tlial  of  Gay-Lu^uLC.  Air,  I'arrett  fcniDdlive  (ipin 
Ae  quanlily  nf  red  niide  of  meicatv  ia  ibe  iiiusiiale  nccetwry  to  dt^composc  ilir 
[JMeaeM  of  tte  ptitMn^T.  ■■         '  ■  ■  ■    [  "  '■     ■     '  '  ''-- 
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lily.  To  form  an  idea  «f  its  con^itution,  we  may  compare  it  to 
sulphurettid  hydrogen.  But  tbb  roobility  is  only  relative;  itdepciul« 
(^  the  circumstances  in  wliidi  ibc  acid  is  placed. 

When  this  acid  is  kept  in  well-closed  vessels,  even  tbough  no  alf 
he  present,  it  is  sometinn^s  decomposed  in  less  tiian  an  liour.  I 
have  often  kept  it  15  days  without  alteration;  but  it  is  seldom  that 
it  can  be  kept  longer,  witliuut  exhibiting  signs  of  decomposition.  Ic 
begins  by  nssuming  a  reddisli-brown  colour,  which  becomes  deeper 
Hiid  deeper,  and  it  gradually  deposites  a  considerable  carbonaceous 
matter,  which  gives  a  deep  colour  both  to  water  and  acids,  and 
^ives  out  It  strong  smell  of  ammonia.  If  the  bottle  containing  ll« 
prossic  acid  be  not  hermeticiilly  sealed,  nothing  remains  but  a  dry 
charry  mass,  which  gives  no  colour  to  water. 

To  know  exactly  the  results  of  this  decomposition,  I  introduced 
prussic  acid  into  a  barometrical  tube  well  treed  from  air,  and  waited 
till  the  inside  of  the  tube  was  coated  with  a  cbarry  covering,  which 
rendered  it  opake.  The  height  at  which  the  mercury  stood  was  in- 
considerable j  but  on  inclining  the  tube,  the  mercury  filled  it,  which 
shows  tliHt  no  gas  was  e^itricaled.  On  liftinjf  uj)  the  tube,  I  recog- 
nized tlie  odour  of  prussic  acid.  AVater  introduced  acquired  a  strong 
brown  colour.  Potash  and  time  disengaged  ammonia  from  it,  and 
sulphuric  acid  rendered  the  odour  of  prussic  acid  very  sensible ;  but 
no  carbonic  acid  was  disengaged.  From  this  it  is  evident  that  by  the 
decomposition  of  prussic  acid  a  portion  of  ammonia  is  formed,  which 
oombines  with  the  remaining  prussic  acid.  The  cliarry  substance 
must  of  necessity  contain  a  quantity  of  azote ;  for  ammonia  bcin^ 
composed  of  three  volumes  of  hydrogen  and  one  of  azote,  while 
prussic  acid  contains  equal  volumes  of  these  two  elements,  two-third* 
of  the  azote  must  remain  witli  the  carbon,  and  form  of  consequence 
an  azoturet  of  carbon. 

Phosphorus  and  iodine,  being  volatilized  in  prussic  vapour,  did  not 
appear  to  produce  any  alteration.  Sulphur  treated  in  the  same  way 
^sorhs  it  readily.  We  obtain  a  solid  compound  of  sulphur  and. 
pnissic  acid,  which  I  consider  of  the  same  nature  as  that  formed  by 
sulphureled  hydrogen  and  the  radical  of  prussic  acid,  of  which  I, 
shall  speak  afterwards,  1  postpone,  likewise,  the  examination  of 
the  compound  Ibrmed  by  chlorine  and  prussic  acid. 

Among  the  simple  metallic  bodies,  putassium  is  one  of  those, 
whose  action  is  most  proper  to  throw  light  on  the  true  nature  of 
prussic  acid.  When  heated  in  prussic  vapour  tnixed  with  hydrogea 
or  azote,  there  is  absorption  without  inflammation,  and  liie  metal  is 
converted  into  a  grey  spongy  substance,  which  melts,  and  assumes  a 
yellow  colour.  Supposing  the  quantity  of  potassium  employed 
capable  of  disengaging  from  water  a  volume  of  hydrogen  equal  to 
50  parts,  we  find,  after  the  action  of  the  potassium, 

1.  That  the  gaseous  mixture  has  experienced  a  dimiiuitlou  of 
volume  amounting  to  50  parts : 

2.  On  treating  tliis  mixture  with  potash,  and  ax\&\j^  '  '  r^ 
sidue  by  oxygen,  that  50  [larts  of  h^tlrugi^u  WN&^bK&a.^ 
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3.  And  eoDsequently  that  the  potassium  has  absorbed  lOOparlaof 
pnis«i«  vapour ;  for  there  is  a  diminution  of  50  parts,  which  would 

'  obviously  have  been  twice  as  great  had  not  50  parts  of  hydrogen 

"been  disen^gcd. 

-  '  When  the  yellow  matter  is  put  into  water,  it  dissolves  entirely, 
I  'iWthotlt  the  least  effervescence,  and  exhibits  all  the  eharaeten  of 

*rifnple  prussiate  of  potash  oblained  by  comhining  directly  the  ai^d 
and  alkali.  If  we  sup|)ose  the  water  to  be  decomposed,  which  ii 
Tery  probable,  but  whieh  must  necessarily  happen  by  the  joint  action 
ef  an  Bcid,  the   potassium   combines  with  its  oxygen,    and  the 

'hydrt^n,  which  is  precisely  equal  to  that  which  the  potassium  dis- 
cngnged  from  the  pnissic  acid,  reproduces  this  acid  with  all  its  pro- 
perties. 

'  ■   Here,  then,  is  a  very  great  aiialc^  between  prussic  acid  and 

'muriatic  and  hydnodic  acids.  Like  ihem,  it  contains  half  its  volume 

■  ef  hydrogen  ;  and,  like  them,  it  contains  a  radical  which  combines 
with  the  potassium,  and  forms  a  compound  quite  analogous  to  the 

'  chloride  and  iodide  of  potassium.     The  only  difference  is,  that  this 
isdical  is  compound,  while  those  of  the  chloride  and  iodide  are  simj^e. 
Since  prussic  acid  contains 

One  volume  of  vapour  of  carbon. 

Half  a  volume  of  azote. 

Half  a  volume  of  hydrogen. 

'.And  since  I  have  just  proved  that  potassium  disengages  half  ill 

-volume  of  hydrogen,  it  is  obvious  that  the  substance  which  com* 

hiaes  with  the  metal,  and  which  ought  to  be  distinguished  byihe 

faaroe  of  prussic  radical,  is  a  compound  of  carbon  and  azote,  in  the 

.  proportion  of 

One  volume  of  vapour  of  carbon. 
"]  Half  a  volume  of  azotic  gas. 

This  radical  combined  with  potassium  forms  a  true  prussrde'fl 
.jibat  metal.  We  ought,  therefore,  to  consider  prussic  acid  as  a 
r  ^^dradd ;  and  with  the  less  hesitation,  that  a  great  number  of  other 
[  'nets  lead  to  the  same  conclasion. 

1  ■'  The  name  prussic  acid,  then,  will  no  longer  suit  it;  hut  it  must 
Fto  called  kyaTO-prussic.  Wc  must  likewise  invent  a  name  for  ill 
1  lAiIical,  from  which  jhis  may  be  derived.  Were  we  to  preserve  the 
1  lerm  prmsic,  which  has  never  been  adopted  in  Germany,  and  which 
I  tever  can  be,  we  should  be  obliged  to  give  it  a  meaning  different 
I  •Aom  that  which  it  has  hitherto  borne.  These  considerations  have 
]  'induced  me  to  invent  a  new  name  for  the  rsdical  of  prussic  acid. 
I  Ihat  of  cyanogen  *  having  appeared  very  proper  to  the  chemists  of 
I  this  capital,  I  have  adopted  it,  and  shall  use  it  afterwards  in  the 
L^urseof  this  memoir.  Common  prussic  acid  will  receive  the  name 
I  M  hydro-cyanic  acid,  and  the  prussiates  that  of  kydro-cyanalth-^ 
I  IFhe  combinations  of  cyanogen  with  simple  bodies,  when  it  petii  "'W* 
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■  tiam  x&m;,  blue  t  rywtia,  1  ptodiKe. 
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ihe  same  part  as  chlorine  in  the  chlorides,  will  be  denoted  by  the 
term  cyanurei^*  It  wiU  be  difficult  to  give  the  prussic  radical  a 
more  convenient  name ;  for  it  will  be  seen  that  it  acts  at  once  the 
part  of  a  compound  and  simple  body ;  and  if  we  wished  to  denote 
'  it  by  the  name  \car^«^  qfazoU,  which  would  suit  it  as  a  compound 
.  body^  cifcumlocutions  would  be  necessary  to  denote  its  numerous 
compounds.  I  return  now  to  the  properties  of  the  combination  of 
cyanogen  and  potassium^  or  of  the  cyanuret  of  potassium. 

■  Its  solution  in  water  is  very  alkaline,  even  when  a  quantity  of 
hydro-cyanic  vapour  is  employed  much  greater  than  the  potassium 
is  able  to  absorb.  Yet  the  chloride  and  iodide  of  that  metal  are 
perfectly  neutral.  This  very  remarkable  difference^  depending 
doubtless  on  the  peculiar  disposition  of  the  molecules,  does  not  exist 
widi  regard  to  sulpliur.  I  heated  in  sulphureted  hydrogen  a  quantity 
of  potassium  which  would  have  disengaged  50  parts  of  hydrogen 
from  water ;  and  I  withdrew  the  si\lphuret  from  the  action  of  the 
gas  as  soon  as  the  combustion  was  completed.  The  diminution  of 
I'olume  was  50  parts,  and  the  residue,  treated  by  potash,  left  50  parts 
of  hydrogen ;  so  that  the  potassium  had  combined  with  50  parts  of 
sulphureted  hydrogen,  and  it  had  decomposed  50,  of  which  it  had 
seized  the  sulphur,  and  left  the  hydrogen. 

This  combination  of  sulphureted  hydrogen  and  sulphuret  of  pot- 
assium, in  which  this  last  substance  seems  to  act  the  part  of  the 
jOKides  in  the  salts,  dissolves  in  water  without  effervescence,  and 
renders  it  alkaline.  The  sulphureted  hydrogen  had  not  rendered  the 
.water  muddy  by  its  decomposition.  Thus,  sulphur  and  cyanogen 
present  this  analogy,  that  both  of  them  form  alkaline  combinations 
with  potassium,  t 

Knowing  the  composition  of  hydro^cyanic  acid,  and  that  potas- 
sium separates  from  it  as  much  hydrogen  as  from  water,  it  is  easy  to 
find  the  proportional  number  \yhich  represents  the  capacity  of  this 
acid,  as  well  as  that  which  represents  that  of  cyanogen,  the  capa- 
city of  oxygen  being  10;  for  we  must  take  iSuch  a  quantity  of 
hyaro-cyanic  acid  that  its  hydrogen  is  capable  of  saturating  10  of 
oxygen.  In  this  manner  we  shall  find  the  proportional  number  for 
this  acid  83*846  ;  and  subtracting  from  this  number  the  weight  of 
the  hydrogen,  there  remains  32-520,  which  is  the  proportional 
number  for  cyanogen. 

A  high  temperature  produces  a  very  remarkable  alteratioa  ja 
iLydro-cvanic  acid.  On  passing  its  vapour  through  a  porcelain  tube^ 
weobtam  hydrogen,  a  ^little  azote,  and  cyanogen,  mixed  with. a 
considerable  portion  of  the  acid  not  decomposed;  and  the  inside  of 

'■•  '...'■•' 

♦  The  term  cya»j(2<  would  be  better. — ^T. 
'    f  I  cottBidered  the  part  similar  to  the  oxides  which  the  sntphiiret^'plaj^o  certain 
i^xttbiiuUioas  analogous  to  the  salts  in  the  memoir  wi#ch  I  read  last  ytarto  tte 
JPhUonuUic  SQj^ietjr,  but  which  it  not  yet  nnhliilMd    .  la  it  I  gave  tl|f  analysis'  of 
tnlphnreted  sulphite  of  strontiaii,  in  whicli  i  *  converted  into'  sulphariA 

acid  is  capable  of  saturating  a  quantity  of  k  that  in  the  sulphite ;  from 

which  1  conclude  that,  setting  oat  fk-om>tha4l|l,  may  iikftase  the  quantity 

of  oxygen  or  of  sulphur  withqot  nlterlng  Iti  M^ 
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the  tube  is  covered  wibb  a.  slight  coaling  o)'  chaccoal'.  Tliis^fcem- 
positioii  is  similar  to  iliat  whii^h  sulphureied  hydrojjen  undefg©*;;  j 
W  CUizcl  lias  sliowti  ilmt  this  last  is  |)ar(ly  cuns'ortcd  into  Ity^irogcit 
iiad  sulpbur  by  lieat. 

It  wiii  be  recollected  tbat  iiroii  ata  I'cd  lieat  decumpusca  bydrc» 
cyaaic  acid.  Tiw  elusiic  fluid  delected  is  »  mixture  of-  equtii 
Toluiues  of  axote  and  liydrogcn.  Tike  greatest  pitrt  of  the  carbcu  i» 
deposited  round  the  iroo,  and  a  small  pjit combiiu^  with  it.  Qoppet 
and  arsenic  have  do  action  on  liydro-cvrtiiii:  acid.  I'latimmi  api^ears 
to  decompose  it  at  a  high  tem|)crstui'i.',  but  the  result  is  the  saoie  «e 
IB  jiroducvd  by  heat  alone. 

The  oxides  produce  on  hydro-cyanic  acid  a  variable  actiaa 
pending  on  their  aJtioity  for  oxygen. 

Having  placed  barytes,  recently  prepared  from  its ,  nitrate,  i 
glass  tube  heated  to  an  obscure  red,  aiid  made  hydro^cyjimc  \-apour 
pass  over  its  surface,  the  barytes  beoame  slightly  inonadcsceut 
Ll  became  Sot),  and  then  dried.  No  water  was  disengaged,  but  ouly 
pure  hydrogeo  gas.* 

Tins  oxperinoeut  shows  that  barytes  dccompwes  liyd'o-cyonic 
tapour  in  a  mauiier  analogous  to  thitt  in  wliiuh  it  deeoIapo&es,lIlU^ 
riatic  acid  gas.    Btit  we  obtain  hydrogen  in  the  first  case,  and  watur 

llie  second,  in  consequence  of  the  dilferetKe  la  the  affioities  ci 
buium  for  cyaiKigeo  and  chlorine. 

iiiince  hydro-cyanic  acid  in  combining  wilb  barytes  loses  its 
Jf^rogen,  the  compound  is  a  true  cyanuret  of  barytes;  when  ptactt! 
lA  contact  with  water,  it  ought  to  produce  compouiids  anuioguus  to 
me  chlorates,  iodales,  or  sulpiiites;  that  is  tu  say,  containing  an 
Acid  composed  of  oxygen  and  cyanogen,  which  would  be  q/miii 
neid,  strictly  so  called.  But  there  is  here  a  ^jceuliar  circumstanci:, 
which  modifies  a  great  deal  the  re  subs  ;  namely,  cyanogtrn  is.  a 
oompound,  and  its  elementary  aflinitiea  appear  more  energetic  ihan 
its  resulting  afiinities.  It  is  certain,  at  least,  that  by  difsolviog  a 
cyanuret  in  water,  we  do  not  form  a  combinatbn  of  oxygen  sad 
cyanogen.     I  sliall  soon  examine  this  subject  more  paniculiirly. , 

Instead  of  barytes,  potash  prepared  by  means  of  alcohol  may  be 
employed.  The  eiiwriment  may  be  made  in  a  small  curved  glass 
tube,  and  it  is  more  easy  than  the  preceding  one.  Cyanuret  of 
potash  is  obtained,  and  hydrogen  is  disengaged ;  but  its  quantity. ' 
gKater  than  the  hydro-cyanic  acid  could  furnish,  because  the  w 
which  the  potash  coutaius  ooiitrihutes  to  the  decomposition  of  ai 
tff  the  cyanogen. 

1  likewise  fui-med  cjfinuret  of  soda  by  jiassinK  hydro-cyanic  vafpor 
over  dry  carbonate  of  soda  in  a  glass  tube  heated  obscurely  red-hot. 
The  acid  of  the  caibonate  is  di^ngaged,  and  an  infianimable  gas  is 
obtained,  uihlcb  is  not  pure  hydrpgw,  beciuuel>oth  this  gas  and 

b.  hy it ru- clonic  mpour  ni)M*l 

htated   by  n  ipiri!  of  wiiii:  loiop  t 
ibsut-llilim  Hill  be  le<9  lapid.  WllM 
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hyd^ro-cyanic  vapoer  are  c^tpable  ot  acting  i>pon  cartjonic  acid  at  a 
hi^  teiDperatofe,  and  of  partly  dectHnposing  it. 

1  have  already  sho^n  that  the  oxide  of  copper  decomposes  hydro*- 
cyanic  acid  completely  at  a  red  heat,  and  that  water  is  obtained,  and 
a  miKture  ^f  one  Volun^e  carbonic  acid  and  half  a  volume  of  azdte. 
But  I  wished  to  ascertain  if  the  action  of  these  two  bodies  would  ndt 
be  ^ffei^nt  at  the  common  temperature.  I  accordingly  introduced 
peroxide  of  ct^pcr  into  t  tube  with  hydro-cyanic  vapour  mixed 
with  Irydrogen.  The  absorption  took  place  by  degrees;  but  was  tj«rt 
90  gt^t  as  it  would  have  been  if  all  tiie  vapour  had  been  destroyed* 
Having  turned  up  the  tube  to  ascertain  by  the  smell  if  any  hydro- 
cyanic acid  remained,  I  observed  with  surprise  that  cyanogen  had 
been  formed,  easily  recognizable  by  the  strong  and  penetrating 
odour  which  characterizes  it.  On  exposing  the  oxide  1o  a  gentle 
heat,  a  good  deal  of  water  separated  from  it ;  so  that  it  appears  that 
hydro-cyanic  acid  is  acted  upon  in  the  sam«  manner  by  peroxide  of 
copper  as  muriatic  acid  by  peroxide  of  manganese.  On  putting 
oxide  of  copper  into  the  liquid  acid,  diluted  with  water,  the  sm^ll 
of  cyanogen  became  very  sensible  in  a  few  days,  and  the  o^ide 
became  white  on  the  surface.  The  peroxide  of  manganese  absorbs 
completely  hydro-cyanic  vapour  in  a  few  hours.  Water  is  formed ; 
but  cyanogen  -does  not  become  sensible.  I  shall  examine  more  par- 
ticularly hereafter  what  takes  place  on  this  occasion. 

The  red  oxide  of  mercury,  when  assisted  by  heat,  acts  so  power- 
fully on  hydro-cyanic  vapour,  that  the  compound  which  ought  t* 
be  llbnned  is  destroyed  by  the  heat  disengaged.  The  same  thinjf 
haf^)ems  when  a  little  of  t!he  concentrated  acid  is  poured  updn  the 
oxide.  A  great  elevation  of  temperature  takes  place,  which  w-owld 
occasion  a  dangerous}  exploeioh  if  the  experiment  were  made  upon 
considerable  quantities.  When  the  acid  is  diluted,  the  oxide  dis- 
sK>ltres  rapidly,  with  a  considerable  heat,  and  without  the  disengage- 
ment of  any  gas.  Nothing  is  obtained  but  the  substance  formierly 
called  prussiate  of  mercury . 

Wlien  the  oxide  is  placed  in  contact  with  the  vapour  of  hydirO- 
cyanic  acid,  mixed  with  hydrogen,  without  applying  heat,  the 
vapour  is  absorbed  in  a  fe^  minutes.  On  emptying  the  tube  of  the 
hydrogen  ifi  order  to  fill  it  with  a  new  mixture,  that  the  result  might 
be  the  more  sensible,  the  absorption  of  the  vapour  was  as  complete 
as  the  first  time,  and  the  hydrogen  remained  with  the  volurrte  \<rbich[ 
it  <!)Ught  to  have  had,  which  shows  that  it  had  no  part  in  the  phenc3|^ 
menon.  After  some  similar  operations,  the  oxide  adhered  to  the 
sWies  of  the  tube.  Having  collected  it  at  the  bottom  of  the  tube, 
artd  Applied  a  gentle  heat,  ai  good  deal  of  water  \**as  evaporated. 

Henc^whfen  theperolide  of  mercury  act^  in  the  cold  on  hydfd- 
cyanit  acid,  <he  oxi^'gen  of  the  first  combines  with  the  hydrogen  trf 
the  second,  which  by  this  last  is  reduced  to  its  radical.  We  ought, 
ihet«efofe,  to  obtaih,  not  hydfo-cyfthate  of  imercinfy,- btif  cyMnuret 
of  mercury.  Common  prussiate  of  mercury,  ^v-hicti'  is  (Jjii^c 
same,  must  iik^wisefaear  the  $amu  name.  -  r;«/i 
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The  red  oxide  of  mercury  absorbing  hydro-cyanic  vapour  with  so 

much  faciliiy,  I  point  it  out  hs  very  proper  to  separate  it  from  most 

of  tbe  gases  with  which  it  may  be  mixed.     1  have  used  it  several 

times  with  success. 

From  these  few  experimenis,  we  see  that  the  oxides  produce 
different  effects  on  hydro-cyanic  vapour.  Those  in  which  the  oxygen 
is  strongly  condensed  disengage  the  hydrogen,  and  form  cyanurets 
of  the  oxide  ;  but  the  osides  in  which  the  oxygen  is  \vcakly  con- 
densed act  upon  it  in  so  many  ways  that  they  require  to  be  more 

.         accurately  examined  than  I  have  done  to  obtain  any  general  results. 

lb 


Article  V. 


Meteorohsical  Table :  exlrdcled  from  the  Re^Uler  kept  at  Rose- 
Bank,  Perth.  Latitude,  56°  25'.  Elevation,  \A0  feet.  By» 
Young  Gentleman  of  the  Perth  Academy. 

The  laal  column  of  tbc  annexed  table  (Pi.  XLVIII.)  contains,  under 
the  head  Tlierraometer,  the  mean  temperature  of  water  from  a  well  25 
feet  deep,  taken  three  times  every  month,  viz.  on  the  5th,  ISth,  and 
25th.  The  extreme  temperatures  observed  were  42'4''  on  the  5th 
and  15th  of  March,  and  48-8°  on  the  25th  of  October  and  the 
5th  of  November,  being  an  annuiil  variation  of  6'1°.  This  varia- 
tion may  be  easily  accounted  for  on  the  commonly  received  theory 
of  the  origin  of  springs,  of  which  it  alfords  in  its  turn  a  beautiful 
illustration,  'J'he  temperature  of  the  atmosphere  reaches  its 
maximum  about  the  end  of  July,  and  its  minimum  about  the  end 
of  January.  But  as  the  influence  of  tlie  sun's  rays  in  the  one  case, 
and  the  intensity  of  the  frost  in  the  other,  cannot  be  supposed  to 
penetrate  to  such  a  depth  as  directly  to  aHect  the  temperature  of 
water  25  feet  below  the  surface,  the  change  in  that  temperature  as 
indicated  in  ihc  table  must  have  taken  place  at  or  near  the  surface 
of  the  ground.  This  leads  naturally  and  directly  to  the  true  theory 
-of  springs  and  wells,  viz.  that  the  water  which  is  deposited  on  the 
higher  grounds  from  the  atmosphere  descends  through  the  earth  as 
in  a  tiller,  till,  being  arrested  by  an  impermeable  stratum,  it  fl»ws 
along  the  surface  of  that  stratum,  and  either  bursts  out  in  spriogs, 
or  is  intercepted  by  pits  dug  for  the  purpose  ;  and  this  theory  beinjf 
admitted,  it  is  easy  lo  deduce  from  it  the  law  of  variation  in  the 
temperature  of  pump  water.  The  rain  and  melted  snow  of  winter, 
being  cooled  down  on  their  first  entering  the  ground,  far  below  the 
mean  temperature  of  the  interior  of  the  globe,  successively  abstract 
trom  the  straf/i  'trough  which  they  pass  a  portion  of  caloric;  and 
though,  from  tbt  quauUty  o?  wmm  atMrn^ai «,m'iU  a  proportion  to 
tfie  body  of  eailb  llirougU  wWicVvU  ^la^Wi  xVvavXwi-j  >::a.vt\\<A\A,iiH 
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duced  more  than  a  few  degrees  below  its  mean  temperature,  yet  it 
is  obvious  that  the  diminutioD  must  continue  till  the  surface  agaia 
approaches  the  temperature  of  the  interior.    This  equilibrium  will 
take  place  towards  the  middle  of  March,  as  the  surface  of  the 
earth  is  generally  within  a  few  degrees  of  the  mean  annual  tempe- 
rature.   It  is  found  accordfngly,  as  might  be  expected,  that  thQ 
temperature  of  the  interior  as  indicated  by  the  pump  water  is 
actually  a  jninimum  about  the  middle  of  March.    From  that  period 
it  gradually  increases,  and  appears  to  reach  its  mean  about  the 
middle  of  June.    The  rain  and  dews,  however,  of  the  succeeding  ^ 
months,  being  still  at  a  comparatively  high  temperature,  communi- 
cate additional  caloric  to  the  strata  beneath,  and  must  continue  to 
do  so  till  the  surface  of  the  ground  again  descend  towards  the  tem- 
perature to  which  the  interior  has  risen.    This  point,  for  the  reason 
already  mentioned,  will  be  a  few  degrees  above  the  mean,  and  of 
course  the  equilibrium  ought  to  take  place  about  the  beginning  of, 
October,  as  the  temperati^e  of  the  atmosphere  is  then  generally 
within  a  few  degrees  of  the  mean  annual  temperature.  It  is  obvious^ 
however,  that  the  ground,  to  the  depth  of  several,  feet,  may,  from 
the  accumulation  of  the  sun's  rays,  be  preserved  at  a  higher  tempe- 
rature than  the  mean,  even  after  that  of  the  atmosphere  has  sunk 
considerably  lower.    This  will  happen  perhaps  to  a  certain  extent 
every  year,  but  especially  in  warm  and  dry  seasons.     Making  an 
allowance,  therefore,   for  this  circumstance,  the  equilibrium  be- 
tween the  surface  and  the  interior  may  be  expected  to  take  place 
about  the  end  of  October,  which  agrees  exactly  with  observation^ 
the  pump  water  being  then  a  maximum.     From  this  period  the 
temperature  decreases,  and  reaches  its  medium  again  towards  the 
end  of  December.    Besides  the  coincidence  between  the  above 
theory  and  the  general  results  of  observation,  it  is  further  confirmed 
by  several  circumstances  of  a  more  particular  nature.    During  the 
whole  of  the  month  of  August  (1815),  when  the  rain  that  fell  was 
wholly  consumed  by  evaporation,  and  of  course  could  contribute 
nothing  to  springs,  the  temperature  of  the  well  was  stationary  at 
46*8^.    In  the  course  of  September,  and  the  first  15  days  of  Octo- 
ber, when  the  quantity  of  rain  considerably  exceeded  the  evapora- 
tion, the  temperature  rose  to  47*8°,  being  1°  in  an  interval  of  about 
50  days ;  and  between  the  1 5th  and  25th  of  October,  during  which 
time  there  fell  upwards  of  two  inches  of  rain,  with  little  evapora- 
tion, it  rose  to  48*8^^  being  l^  in  about  one-fifth  of  the  preceding 
interval.     It  may  be  inferred  that,  had  the  last  fall  of  rain  taken 
place  sooner,   the  pump  water  would  have  sooner   reached  its 
maximum.    But  might  not  the  truth  of  the  whole  theory  be  put  to 
the  test  of  experiment,  by  noting  the  temperature  and  quantity  of 
rain,  ascertaining  as  nearly  as  possible  the  density  and  depth  of  the 
strata  through  which  it  passes  before  being  conveyed  to  the  pump, 
and  determining  by  calculation  the  quantity  of  caloric  which  it 
e^ight  to  abstract  from,  or  communicate  to>  these  strata?    And  if 


»e6  Bestrlptlon  of  the  Bir^Fli/.  t^^^v,^ 

the  tlieofyb«  foutJd  to  hold  in  all  ea^es,  rtioSlHed' pcrtiaps  liy  the 
iwiture  of  the  ground,  a«d  otW  ci feu m^tftncei^,  will  not  i6ine'<Jor- 
rectiof>  b«  necessary  in  detcFinining  the  temj>ettrt«re  of  any  place 
ff€Hn  a  single  observation  of  spring  water,  unless  when  that  ob^r- 
vation  has  been  made  about  the  middle  of  winter  of  the  tnid^te  of 
ramnier  ? 

Rose-Bank  J  March  9,  18  IS.  . 


Article  VI. 

Description  of  the  Bird  Fly,     By  M.  W.  Carolan. 

(To  Dr.  Thomson.) 

SIK, 

Tbk  history  of  those  insects  which  infest  other  animals  is  ti 
curious. subject  of  investigation^  and  includes  no  siBall  branch  of 
natural  history.  Amongst  the  varieties  of  this  description,  there 
are  few  which  exhibit  a  more  striking  fitness  for  theh*  situation  than 
the  fly  which  lives  upon  some  birds,  and  may  be  often  observed  apm 
the  partridge  and  swallow.  This  fly,  like  most  others,  seems  toliwe 
principally  upon  animal  perspiration,  or  any  thing  in  a  putreseeot 
M«lc ;  but  as  it  could  not  get  at  the  cuticular  pore»  of  birds  without 
gorng  through  the  feathers,  it  is  exactly  formed  for  that  purpose. 

It  is  ratlier  larger  than  the  common  fly,  of  a  clear  tea-^grccn 
colour,  and  is  seldom  seen  but  upon  birds.  It  is  quite  flat,  sothat 
both  its  body,  head,  and  legs,  apply  closely  to  any  plain  surface  on 
which  it  may  rest.  It  is  very  hard,  and  not  easily  crushed  or  kHled. 
Its  legs  are  very  strong,  and  it  can  move  in  ail  direction^j  and, 
what  iscuTious',  runs  with  most  rapidity  sidewise,  and  docs  not  seem 
to  run  easily  straig^it  fonvard.  Its  flatness,  strength,  and  polished 
smoothness,  without  any  hairs  upon  its  body.,  enable  it'toDnove 
.with  ease  among  the  feathers,  and  particularly  its  capacity  of 
i^unning  sidewise,  which  gives  it  the  power  of  going  round  the  body 
of^  the-  bird  beneath  the  feathers  ;  for  the  feathers  of  birds  arelso 
placed  in  transverse  rings  that  no  insect,  except  it  were  alm^t  in- 
)  visible,  coakl  go  straight  forward  under  them.  It  sometimes  app^tirs 
:  above  the  plumage  to  enter  in  at  a  new  place,  which  if  performs 
with'  great  ease  and  quickness,  and  without  discomposing  a  single  ' 
3«ed  of  the  feaithcrs. 

These  may  seem  necessary  to  preserve  the  heahh  of  some  aniafafe, 
by  continually  removing  the  perspiration  that  would  otherwise  be 
lodged  about  the  feathers ;  and  may  perhaps  act  at  the  same  time  as 
a-  kind  ofstitaolant  to  the  skin.  Although  there  are  seldom  above 
two  or  three  on  a  small  bird,  yet  from  their  size  they  must  remove, 
a  §reat  deal  of  what  is  excreted  by  the  skin,  as  they  appear  seldon^ 
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to  leave  the  bird  they  live  upon,  and  even  remain'after  the  bird  is 

dead.     How  far  does  the  complete  perfection  displayed  even  in  the 

simplest  and  meanest  parts  of  creation  biaffle  our  comprehension^ 

both  with  respect  to  their  mechanism  and  utility,  and  evidence  the 

hand  that  formed  them  ! 

M,  W.  Carolan. 
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Article  VII. 

Description  of  a  new  Blow-Pipe.    By  H.  I.  Brooke,  Esq. 

(To  Dr.  Thomson.) 

DEAR  SIR, 

I  SEND  you  enclosed  a  drawing  of  a  blow-pipe  which  I  have  lately 
had  made  upon  a  principle  I  believe  entirely  new  in  its  application 
totliis  instrument,  and  which  I  have 
reason  to  believe,  from  the  power 
which  it  possesses,  and  the  facility 
with  whicn  it  may  be  used,  is  An 
improvement  upon   any    that   has 

t>receded  it.  The  occasion  of  my 
laving  it  made  was  to  relieve  the 
great  inconvcfnience  I  felt  in  usitjg 
the  common  blow-pipe  with  the  mouth.  The  first  idea  that  sug- 
gested itself  to  me  was  to  produce  the  jet  of  air  from  a  swt  of  arti- 
ficial mouth,  Of  moveable  receiver,  of  rather  large  dimensions,  the 
capacity  of  which  should  be  capable  of  gradual  reduction  by  nieians 
of  a  spring ;  but  it  immediately  occurred  to  me  that  the  elasticity 
of  the  air  itself,  if  forced  into  ^  fixed  receiver,  would  be  more 
uniform  in  its  action  tharl  any  ^ring,  and  might  be  reflated  so  as 
to  produce  a  continued  and  more  uniform  jet.  I  accordingly  applied 
to  Mr.  Mewman,  in  Lisle-street,  to  make  one  upon  this  principle, 
to  consist  of  a  copper  or  iron  vessel,  into  which  the  air  is  forces  by 
ft  small  conden»iog  syringe,  and  from  which  it  is  suffered  to  escape 
through  a  tube  of  very  small  aperture,  regulated  by'  a  stop-coct ; 
and  I  have  found  it  capable  of  affording  a  very  intense  and  regular 
degree  of  heat.  The  form  given  in  the  drawing  has  been  adopted 
by  Mr.  Newman  for  the  convenience  of  packing  into  a  small  acte ; 
and  he  has  also  added  to  the  syringe  a  screw,  by  means  of  wliich 
the,  receiver  may  be  filled  with  oxygen  or  any  other  gas,  which 
l^enders  it  more  extensive  in  its  application  to  chemical  purpbses, 
mid  probably  so  as  to  supersede  the  use  of  the  common  gazometer. 

I  am,  dear  Sir^  your  obedient  servant, 

Keppel'Streei,  Aprils^  181$.  H.I* Brooke. 
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W  Article  VIII. 

An  Account  of  a  Trial  of  Dr.  Reld  Claiiny's  Lamp  in  some  cf  fH 
Newcastle  Coal-Mines.    By  W.  Reid  Clanuy,  M-  D. 

(llead  before  the  Royal  Society,  Dec.  7,  1815.) 

On  May  20,  J813,  a  paper  of  mine,  on  tlie  means  of  procurii^ 
a  steady  light  In  coal-miDes  without  ihe  danger  of  ao  explosion, 
was  honoured  by  a  reading  before  the  Royal  iioclety,  and  accord- 
ingly I  consider  myself  as  in  some  measure  pledged  to  lay  btJbre 
that  Learned  Body  the  following  particulars,  in  contiauatioD  of  the 
subject. 

Since  (he  above-mentioned  time,  e\pIosions  in  this  district  have 
become  more  frequent,  as  may  he  readily  understood  hy  eoniparing 
the  subjoined  list  with  that  of  my  former  statement,  inserted  In  the 
Philosophical  Transactions  for  ims. 

By  liie  falling  of  n  stone  from  the  roof  of  the  mine,  aa  explo- 
sion took  place  in  the  Hall  Pit,  at  Fatfield,  Sept.  28,  1813;  by 
which  32  persons  were  killed,  and  four  wounded.  Three  other 
explosions  occurred  in  that  aiine  at  different  timcB,  by  which  three 
men  were  killed. 

Upon  Dec.  24,  1813,  another  explosion  occurred  at  Felling ;  hy 
which  23  persons  were  killed,  and  21  much  wounded. 

The  Hebbum  Colliery  exploded  tipon  Aug.  12,  1814  ;  and  11 
men  were  killed,  leaving  nine  widows  and  27  childreu  in  tht 
greatest  distress. 

An  explosion  at  Leefield  (lolllery  upon  Sept.  V,  ISl  1,  killed  four 
men,  wjio  left  two  widows  and  12  children. 

June  2,   1815,  the  Success  Pit  exploded  j  by  which   54  were 
kilted  upon  the  spot,  two  were  suffocated,  and  15  very  eeverdy'-H 
wounded,  some  of  whom  afterwards  died.  ,  itjii 

The  Tyne  Main  Colliery  exploded  upon  June  5,  ldl5;  by  whtefc;! 
one  man  was  most  severely  scorched. 

July  27,  1815,  the  Sheriflf  Hill  Pit  exploded  i  by  which  lOn 
and  boys  were  killed. 

By  some  persons  concerned  in  coal-mines  it  has  been  asserti 
that  by  ventilation,  properly  conducted,  explosions  may  be  aToide^ 
]  grant  that  by  proper  ventilation  several  calamitous  accidents  might 
in  all  probability  have  been  prevented ;  but  it  may  be  fairly  asked 
where  those  coal-mines  arc  which  may  he  said  to  he  properly  venti- 
lated ?  As  a  case  in  point,  the  catastrophes  at  Felling  Colliery  may 
be  inttamed.  ]n  1812  this  colliery  was  understood  to  be  one  of 
the  best  ventilated  nud  best  regulated  coal-mines  in  this  district; 
yet  oa  May  25,  in  that  year,  92  persons  were  killed  by  an  explo- 
sion ;  and  lO  months  afterwards,  as  stpted  above,  though  incredible 
pains  and  expense   !iad  been   bestowed  upon  it  hy  the  humane 
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proprietors,  an  explosion  occuned,  by  which  23  persons  virere  killed, 
and  21  severely  wounded. 

Many  of  the  old  coal-mines  are  upon  such  a  bad  plan  of  ventila- 
tion, that  the  talents  of  the  first  viewers  and  engineers  are  insnffi*^ 
cient  to  keep  them  working,  whilst  the  poor  pitmen  are  harassed 
with  continual  fears  of  destruction. 

In  this  district  there  are  several  coal-mines  that  have  only  one 
shaft,  which  serves  the  double  purpose  of  ventilation  and  working. 

In  a  considerable  number  of  collieries  there  are  immense  collec- 
tions of  carbureted  hydrogen  gas,  which  have  been  accumulating  in 
several  instances  for  many  years,  without  the  smallest  chance  of  its 
ever  being  carried  out  of  the  mine.  Under  these  and  similar  cir- 
cumstances, need  we  be  surprised  at  the  increased  frequency  of  ex- 
plosions ?  ' 

In  my  former  paper  some  of  the  principal  causes  of  explosions 
were  described ;  and  it  may  perhaps  be  acceptable  to  mention  some 
others,  with  which  I  have  lately  become  acquainted. 

1 .  The  great  extent  of  collieries,  and  the  incertitude  which  often 
prevails  as  to  their  boundaries,  from  the  neglect  of  those  imme- 
diately   concerned,    in    not   making  correct  maps  and  accurate 
records. 
•  2.  When  the  plan  of  the  colliery  is  lost,  or  abstracted. 

3.  When  sudden  eruptions  of  carbureted  hydrogen  gas  unex- 
pectedly mix  the  whole  circulating  mass  of  air  up  to  the  firing 
point. 

4.  When  the  barometer  stands  below  29^,  and  the  wind  is  at 
S.  E.,  the  atmospheric  current  becomes  too  light  to  sweep  off  the 
increased  discharge  of  inflammable  air  which  then  issues  out  of 
every  part  of  some  mines. 

5.  When  the  inflammable  air  prevails  between  the  workmen  and 
the  upcast  shaft,  and  a  fall  of  stone  from  the  roof,  or  other  causes, 
occur  to  force  back  the  atmospheric  current  tov(^rds  the  downcast 
shaft. 

About  four  years  ago  I  constructed  a  smalt  lamp  of  a  strong  glass, 
the  bottom  of  which  was  shut,  with  the  exception  of  a  small  open-* 
ing  to  admit  the  tube  from  the  bellows,  for  throwing  in  the  necessary^ 
quantity  of  air  to  support  the  combustion  of  the  candle  within  the, 
lamp.  -  ' 

I  found  that  it  safely  insulated  the  candle;  but  I  was  soon  told 
that  it  would  never  answer  for  the  purpose  intended ;  that  frequently 
large  pieces  of  stone  fell  from  the  roof,  which  would  destroy  the 
lamp;  and  as-  the  candle  would  thereby  come  rn  contact  with  the 
mass  of  inflammable  air  of  the  mine,  an  explosion  wpuld  occur  as 
a  matter  of  course.  I'  also  found  that  valves  would  hot  suit;  for 
the  expansive  force  of  (he  explosions  within  the  lamp  threw  open 
the  valves,  and  allowed  a  communication  to  take  place  between  the 
candle  and  the  surrouiiding'i  *^«e ;  besides,  the  water,  when 

used  as  a  valv^,  not  only |  Apparatus  cool^  but  ensures 

^ 
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perfect  safety.  I  was  afso  told  that  frequently  large  masses  of  coal 
are  struck  off  from  the  sides  of  the  mine,  whilst  the  pitmen  arc 
hewing  out  tlie  coal,  as  I  have  witnessed  myself;  and  should  a 

tiece  of  coal  strike  the  lam])  u|)on  the  side^  it  would  of  course 
reak  itp  and  expose  the  ipflammahle  gas  to  an  instantaneous  explo- 
sion. 

The  lamps,  as*  they  are  now  constructed,  have  tlie  following 
qualitiea.  The  piece  of  glass  in  front  is  so  strong  as  to  be  ensured 
to  carry  a  ton  weight.  The  rest  of  the  lamp  is  copper^  or  strong 
block  tin,  supported  by  three  strong  iron  pillars. 

The  lamp  is  now  constructed  of  so  small  a  form,  tliat  it  may  be 
put  into  a  great  coat  pocket.  A  copper  lamp  may  be  made  for 
about  3(X$.  or  35^« ;  and  if  it  be  of  block  tin,  the  expenses  will  not 
exceed  half  the  latter  sum. 

By  means  of  a  very  simple  apparatus  attache^  to  the  lamp,  I  can 
light  the  candle  with  a  common  naatch  of  hyper-oxymuriate  af 
potash  and  concentrated  sulphuric  acid  in  an  atmosphere  of  inflam* 
mable  air. 

And  should  the  lamp  be  upset  (which  can  only  be  done  wilfully), 
the  candle  is  instantly  extinguished. 

I  can  manage  the  bellows  in  such  a  way  that  the  candle  continues 
to  burn  with  the  fire-damp  of  most  mines ;  and  the  syphon,  which 
may  be  understood  by  the  engraving  of  my  lamp  in  the  Transactions 
of  the  Royal  Society  for  1813,  is  for  the  purpose  of  keeping  the 
water  upon  a  level  within  and  without  the  lamp,  while  the  candle 
continues  to  burn,  though  tlie  inflammable  air  be  at  the  firing 
point. 

By  a  small  piece  of  machinery,  which  costs  about  205.,  the 
bellows  may  be  urged  so  as  to  give  a  constant  and  sufiicient  supply 
of  air  for  the  candle  for  two  hours,  whhout  winding  up  ;  but  if  tlie 
proportion  of  inflammable  air  be  very  great,  a  slight  explosion  gene- 
yally  takes  place  within  the  lamp,  w^hich  extinguishes  the  candle. 

When  this  latter  circumstance  occurs,  the  lamp  is  to  be  re-liif^hted, 
and  air  given  to  the  candle  in  the  following  manner.  To  the  valve 
of  the  bellows  a  leathern  nose,  or  tube,  is  attached,  which,  being 
of  such  a  length  as  to  reach  to  that  part  of  the  mine  where  there  is 
a  current  of  good  atmospheric  air,  by  this  means  the  lamp  will  of 
course  continue  to  aSbrd  a  clear  light  in  the  midst  of  inflammable 

It  sometimes  happens  that  there  is  a  deficiency  of  oxygen  in  tlie 
atmosphere  of  a  coal-mine.  In  those  cases  a  very  small  taper  may 
be  used  in  the  lamp,  the  combustion  of  which  may  be  supplied  by  a 
goat-skin  full  of  atmospheric  air,  or  a  few  bladders  of  oxygen  gas. 

The  enormous  expense  of  steel-mills  in  some  mines  almost  exceed 
belief.  I  am  informed  that  in  one  working  of  a  colliery  in  this 
neighbourhood,  the  expense  of  steel  mills  is  about  30/.  every  fort- 
night ;  so  many  of  them  have  to  be  kept  at  work  at  a  tirae  to  give 
any  thing  like  a  sufficient  light, 
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'When  I  say  thtft  the  expense  of  one  of  my  Idmps,  if  made  of 
Mbck  rin,  does  not  exceed  IJ^.,  it  is  needless  to  remark  that  upon 
the  score  of  expense  there  is  no  xioraparison. 

1  made  many  fruitless  eftbrts  to  descend  a  mine  charged  with 
inflammahle  aif.  At  one  time  the  person  who  invited  me  to  his 
house,  at  a  considerable  distance  from  Sunderland,  went  from  home 
when  I  arrived.  Two  years  afterwards,  when  I  arrived  at  a  person's 
house  (likewise  at  a  considerable  distance),  who  had  promised  to 
descend  a  colliery  with  me,  I  found  that  he  had  just  examined  all 
the  parts  of  the  mine,  as  he  said,  and  that  there  was  no  inflammable 
air  to  be  fotrod  in  any  part  of  it.  This  I  afterwafds  found  wis  not 
the  case. 

Indeed^  the  ungenerous  opposition  1  have  met  with  is  almost  th- 
credihlc;  but  the  train  of  miseries  detailed  in  this  and  ray  forinrr 
paper  leaves  no  room  for  delicacy,  and  x\\t  state  of  the  case  demands 
that  some  remedy  should  be  aj)pHed. 

In  the  mean  time  all  the  men  of  science  who  came  into  this 
neighbourhood  examined  the  lamp,  and  gave  it  their  entire  ap- 
proval. '  . 

Vexed  at  such  treatment,  I  wished  to  forget  the  subject,  and  let 
things  run  their  course,  when,  immediately  after  an  explosion  in 
one  of  the  mines,  a  sensible  and  humane  letter  appeared  in  the 
Morning  Chronicle  newspaper,  signed  J.  H.  H.  Holmes,  which, 
after  !nuch  close  reasoning  upon  the  subject,  put  tlie  question 
whether  any  of  my  lamps  had  been  used  in  those  coal-mines  which* 
had  recently  exploded  ? 

After  a  time,  and  as  no  person  appeared  to  take  up  the  subject, 
I  thought  it  my  duty  to  state,  amongst  other  things,  that  no  person 
had  ever  used  my  lamp  in  a  coal-mine. 

From  this  public  correspondence  a  private  one  arose ;  and  not 
long  afterwards  this  Gentleman  did  me  the  honour  to  visit  me,  and 
immediately  commenced  an  investigation  of  the  coal-mines,  in 
brder  to  give  some  general  information  upon  this  very  interesting 
subject. 

It  will  be  unnecessar)',  after  the  preceding  statements,  to  trouble 
tlie  ftoyal  Society  with  any  further  particulars,  except  the  two  fol- 
lowing certificates,  which  were  drawn  up,  and  signed,  according  to, 
their  respective  dates,  on  the  spot  where  the  trials  were  made,  which, 
it  is  expected,  place  the  value  and  security  of  the  lamp  beyond  a 
doubt.  The  trial  within  the  mine  was  conducted  at  the  place  where 
24  persons  wefe  not  long  since  killed  by  an  explosion. 


FIIIST   CEllTIFICATB. 

.J'  |rt{/«#att..lfei/:  Oct.  16,  1815, 

An  experiment  took  plac  ayi  miy*s  lamp  fci*  pre- 

yentipg  ez<  s  iu  coal-  It  >d  at  the  mouth  of 
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ihe  upcast  shaft  of  tlie  Hcrrington  Mill  Pit,  by  means  of  ioflam- 
mable  air  obtained  from  a  cast-iron  tube  eommunicatiDg  with  the 
Uutton  scBiR,  and  witnessed  by  the  undersigned. 
\  In  order  to  asuertftin  the  quality  ot  the  gas  given  out  at  this  tube, 
■  bladder  was  filled  from  it,  and  on  trial  its  conleDts  proved  lo  bt 
■ttrbureted  hydrogen  gas  of  the  purest  nature. 
\  Ooe  end  of  a  lendea  pipe  was  atlixed  to  the  iron  tube ;  the  other 
tod  placed  wilhin  a  room  which  was  cjuile  closed  up,  except  al  the 
4aor  where  the  pipe  entered.  In  a  very  shon  time  the  carbureted 
liydrogeti  gas  became  mixed  witli  the  Htmoipheric  air  of  the  roon 
up  to  the  firing  point,  when  the  lamp,  with  a  lighted  candle  withio 
h,  was  carried  into  the  centre  of  ihc  room ;  and  after  conveying 
two  or  three  draughts  of  air  through  the  bellows,  an  exploeion  touh 
place,  which  extinguished  the  caudle  wiihuut  L-ominuni  eating  lo 
the  surrounding  inflammable  atmosphere.  This  experiment  was 
practised  a  second  time,  and  the  same  results  followed. 

Od  wilnesaing  the  experiment,  the  under-mentiooed  Wm.  Pal- 
tersoD  and  Joseph  Gleghorn  declared  that  they  would  go  into  BDf 
part  of  a  mine  without  any  fear,  if  lighted  by  this  lamp. 

(Signed]  J.  H.  H.  Holmes. 

Wm.  PATTBasON, 
Jos.  Gl-K<iHORM. 

Antb.  Hoppkr. 
Gkoscb  Patterson. 


BKCOKD    CERTIFICATE. 

(Copy.) 

Mondai/,  Nov.  20,  1815. 

Dr.  Cianoy  and  Mr.  Holmes  (one  of  the  undersigned)  left  SuDt 
derland  this  day,  for  the  purpose  of  experimenting  upon  Dr.  C.'» 
lamp,  in  some  of  the  most  inflammable  parts  of  a  coal-mine ;  for 
notwithstanding  that  it  was  satisfactorily  experimented  upon  on  Oct. 
IG,  within  a  room  filled  with  inll.imuiablc  air  at  the  firing  point, 
it  was  tliought  expedient  to  cany  it  into  those  parts  of  b  mine  where 
its  benefit  must  ultimately  be  produced. 

They  descended  the  Herringion  Mill  Pitr,  which  is  101  tathora^ 
in  depth  from  the  surfuce;  and  having  proceeded  upon  the  examiua- 
tioD  of  the  mine,  found  the  most  inflammable  part  at  the  bottom  ai 
a  staple,  which  was  closed  about  20  feet  down  by  scaffolding,  and 
made  to  communicate  with  the  Hutton  scam,  which,  being  now 
worked  out,  is  full  of  inflammable  air.  [And  from  tliis  the  tube 
niBB  by  which  we  were  enabled  to  make  the  experiments  of  Oct. 
16,  1815 W.  K.C.] 

Much  caution  was  required  in  keeping  the  candles  from  approach- 
ing too  near  tlie  Jtapie,  as  their  appearance,  when  held  near  the 
taovlh,  clearly  indicated  \Vi%t,  Vvad  tt^t:^  b^ca  introduced  too  iar,  an 
explosion  must  nccessarUY  Wne.  ItiWo-wei,  ^ 
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Dr.  Clanny  and  John  Birkbeck,  a  man  employed  in  the  miae^ 
stood  at  the  top*  Jif  r.  Wm.  Patterson,  a  veiy  able  and  intelligent 
man^  descended  half  down  the  staple,  and  Mr.  Holmes  stood  upon 
the  scaffolding,  ,The  lamp  with  the  lighted  candle  was  btodea  by 
I)r.  Ciannjr  to  Mr.  Patterson,  who  descended  with  it  to  Mr* 
Holmes;  and  after  the  bellows  of  the  lamp  were  urged  m  few 
seconds,  a  slight  flash  ^occurred  within  the  body  of  the  lamp,  and 
the  candle  was  immediately  afterwards  extinguished.  No  particular 
caution  was  observed  with  the  lamp,  as  a  confidence  in  its  securhy 
resulted  from  the  experiments  of  Oct.  16  ;  and  if  a  further/  fMroof 
of  this  was  necessary,  it  was  afibrded  by  the  piesence  of  Mr.  Pat- 
terson and  Birkbeck,  both  of  whom  declared  <^  that  if  the  candle 
had  cooamunicated  with  the  circumambient  air  on  the  spot  where  • 
the  experiment  took  place,  the  mine  would  have  been  bk)wn  t# 
pieces." 

(Signed)  J.  H.  H.  Holhbs, 

■'  Wm.  Pattbhson. 

JnO.   BlAKBKCK. 


Article  IX. 
Analyses  o»  Books. 


Nova  Genera  et  Species  Vlantarum  quas,  in  Peregrinatione  ad 
Plagam  jEquifioctialem  Orlis  Novi  collegerunty  descripserimt 
partim  adurnbraverunt  Amat.  Bonpland  et  Akx.  de  Humboldt.  Ex 
Schedis  autographis  Amati  Boriplandi  in  Ordivem  digessii  CaroL 
Slgismund.  Kunth.  Accedunt  Tabula  JEri  incis^^  et  Alexandri  de 
fmfnboldt  Notationes  ad  Qaographiam  Plantaruni  spectontes^ 
Tomus  Primus.     Paris,  1815.  saper-royal  4tb. 


(With  a  Plate.) 

,  :  Humboldt,  in  a  long  introduction  to  this  volume,  gives  an 
account  of  the  different  publications  in  which  he  has  consigned  th^ 
immense  number' of  facts  which  he  collected  during  his  residence  in 
South.  America,  and  informs  the  reader  that  the  object  of  tfa« 
present  work  is  to  put  botanists,  at  a  small  expense,  in  possesion 'of 
the  descriptions  of  the  American  plants  virbich  be  and  his  Mkrw- 
tiaveller  collected.  We  doubt,  however,  whether  a^  book '  printed; 
Kke  this,  on  the  largest  sized  quarto  paper,  and  with  a  wide  marg^^^ 
can  be  aSbrded  at  a  small  expense.  Mop  can  there  be  Mr-Hiottln^ 
that  Humboldt  would  have  been  much  more'u^fal  tiiv science  if  he 
bad  published  all  hh  workis^  in  a  less  expensiiveform^'  and  hsid^lMen 
somewhat  more  concise  in  his  style.  Fortuhatefy  tbe^'daite  fori 
magoilBcent  books>  losmg  ground  in  tins  aouiitrY^  axjd\^  nr^a$)e 
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see  a  si^mplilication  in  tlie  taste  of  btbltogntphy  all  over  ilie  world, 
'i'lie  maguitioence  and  expense  of  Humbcildi's  Looks  must  have 
rfftxltred  iL«ii'  sale  exceedingly  limited ;  «  circumstance  which  could 
Boc  but  tend  very  materially  to  circumscribe  his  reputation,  and  to 
prevent  tlie  geiicml  diffusion  of  the  fects  which  he  published;  for 
tlte  purchasers  of  very  expensive  books  are  very  seldom  those  who 

»«fe  best  qualified  to  apiirecintc  their  merit,  or  to  draw  advantage 
AOBi  them.  We  are  persuaded  tliat  Baron  von  HuaiLoldt  would 
Wy  innterially  kiereasehis  reputation,  and  at  the  same  time  emitter 
Bfl  impOTtant  obligation  on  science,  if  be  would  republish  all  hit 
works  on  South  America  in  a  sniBJl  octavo  form,  und  treed  as  much 
as  possible  from  all  repetitions  and  unnecessary  details. 

Humboldt  and  Bonptand,  in  their  live  years'  travels  in  SoMtl 
America,  from  north  latitude  Iti^  to  south  latitude  23^,  collecwd 
5,800  species  of  plants.      Of   these   5,500  were  plianerogauwiB 

?lanta,  3,000  of  which  were  new,  and  unknown  before  to  botanifts. 
'hat  this  number  is  very  considerable,  will  be  evident  from  this, 
that  in  the  Systema  Vcgetabilium  of  Willdcnow,  jtublished  fr'nn 
l/y?  to  181 1,  the  whole  phanerogamous  pknts  of  South  Amerrfs 
do  not  exceed  3, 188  species  ;  white  the  plants  of  New  Holland  ill 
present  feuown  do  not  exceed  3,800  species. 

The  species  of  phanerogamous  plants  known  to  grow  in  Soctli 
America  within  the  Tropics,  including  those  that  have  been  ]a\eW 
added  to  the  list  by  Humboldt  and  Bonpland,  Ruiz  and  Pavd,  Pei^ 

I  soon,  Mutis,  &c.  amount  to  1J,000. 
Botanists  at  present  are  acquainted  altogether  with  -H  ,000  species 
of' plants;  while  the  whole  number  mentioned  by  the  Gft'cbi* 
Pbmans,  and  Arabians,  does  not  exceed  1,400.  The  proportion  of 
'l^ants  which  grow  in  latitudes  0°,  45°,  and  fi8°,  are  as  the  numberj 
12,  4,  i.  The  mean  annual  temperature  in  these  regions  is  Sl^^ 
^5^°,  3l'-}° ;  ilie  mean  summer  temperature  is  82^",  70°,  SSJ'^. 

Within  the  tropics  the  mbnocotyledinous  plants  are  to  the  dyeo- 
lylcdlnous  as  one  to  six;  between  latitudes  3(1°  and  52°,  as  one  to 
four;  and  at  I  he  polar  circle,  as  one  to  two.  In  Germany,  die 
moDocotyledinous  plants  arc  to  the  whole  phanerogamouB  planlsns 
1  to  4^\  in  France,  as  1  to  4^.  The  same  proportion  holds  \n 
North  America;  and  likewise,  according  to  Mr.  Brown,  in  ilit 
temperate  zone  of  New  Holland;  while  in  Iceland  and  LapUi 
the  monocotylfdinous  plants  are  to  the  whole  [ihancrogamoiu^" 
to  three.  i. 

The  annual  monocotylcdiiious  and  dicotyledluous  p1ai>is  \\ 
tempefBte  swne  consiituie  Jib  part  of  the  wlude  phanertgii^..^. 
plants.     In  the  torrid  zone  ihey  scarcely  amount  to  ^th  pan  j  and 
in  Lapland  to  -jV'>- 

The  follonin^  tuidc  exhibits  the  niimherof  species  of  the  nalunt) 
families  ot'  phaneioganious  pUuils  which  grow  sjxwtaneously  in 
France,  Germany,  and  Liiphmd,  with  tlie  ratio  of  each  to  the  whole 
amohet  of  pUanerc^iimnua  ^Viiax^  ^lowvwi^  vu  ih&  country. 


1816.]        Humboldt's,  4?c  Planli  of. South  America. 
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Nalaral  FUiUIo. 


Cyperoide»  '. 

GramiDeee  -i.-.'.  ^ " 

Junccie  ...... . . 

Three  preceding  familwa  . . 

Orchidese 

Labiatee     

RLiinanlhe^e  et  Scrofularite. 

BoraglneiB, 

Ericeie  et  RlKKMendnt    . . 
Compouife  .,,..,..,  ^ ., . 

UmbellitersB 

Crucifcne  .,.>.. 

Malvsceat  j  >.:. 

Caryophylleie    

LegumiDoete 

Ei^pbof)H«    

Ai»eritpew!  ...  •-•■ ■ 

Conifeoe 


PhaDerogamous     3C45    1884     497 


Kvnbn  af  Spocin  ii 


France  lies  between  latitude  42-^°  and  51°.  The  mean  tempera- 
ture of  tti4  year  is  62°— 52".  Mean  temperslture  of  the  summer 
75° — C6°.  The  months  in  which  the  heat  exceeds  51  are  March-^ 
November,  May — September, 

Germany  lies  between  latitude  46°  and  54°.  The  mean  tempe- 
rature of  the  year  is  54° — 47^°,  The  mean  of  summer  U  70° — 64°, 
l^e  months  in  which  the  temperature  exceeds  51°  are  April — 
October,  May — September. 

Laplandlies' between  lalitodcs  64°  and  71''-'  The  mean  temjicrn- 
tnre  of  the  year  is  from  M° — 17°.  The  mean  temperature  o( 
summer  is  55° — 45°.  The  months  in  which  ^e  temperature 
exceeds  51°  are  June — August,  June — July.  . 

Tlie  following  is  tlie  distribution-  of  the  natural  families  in  the 
temperate  zone  of  North  America,  according  to  the  Flora  of 
Pursh:— i 


fffC  'Analyses  tf  Bih.    ...*•.  jifir, 

species. 

Cyperoideffi  ..•••...••.•..••    7]L    or     ^ 
Graminese    ••«.. •••'.275   ....^ 

Junce®     ••.•*•;.•••.•••  ...b^  19    .....,-j-^ 

Three  preceding  faibilies  .•••••  .^^^   •  •  *  •    7 

JjUDlalS       ••••••••••«••••••«        /O     •  •f«r*     ■■ijiw   ■      ,v  -■.  ■  .*<  4 

RbioantheflB  and  Scrofularue  •  •  7^  •  • « •  -sV  * '  :V 
Ericeffi  and  Rhododendra  .  •  •  ^  80  .  .^V.- ^' i  >  >  ^^^ 
ComposiUB    • .-  454   • .  •  •    4.^  ' 


•  '. ' 


Umbelliferae 50 X'         "*  ■ 


•  • » 


■4  •» 


Cruciferas 46  •  .>-•  .^ 

Malvaceae •  •  23  •  /• .  ^il 

Caryophylleas   40  .  •  • .  ^     :■-,,. -'U-  i 

Leguminos®     148  *•. .  ^  •'   ••:••• 

Amentaceffi 113  .../^j^        '  '* 

Ckiniferse ....,.•.•  28  . . . .  ^J 

Total  phanerogamous  plants  •,.2890 

The  following  is  the  proportion  of  the  different  famUies'.of  nlmW 
observed  by  Humboldt  and  Bonpland  in  Soutb  America  within^ 
tropicks; —  -  -;  .4j1 

Spiecin. 

Cyperoideae  •  • -» . . ,     6d     or    -j; 


■  J 

>  .  r 


-. V  /  . /    -J-  il 

.1       •        •       I  «  I  .' 


I.  -I     • 


GramineaB    ••••••.. 256   . . . «  ^ 

Junceae 9   ••••t^ 

Three  preceding  families 833   • . . ,  ^ 

Labiatas    95   ;•••  ^ 

Ericeae  and  Rhododendra     ....     30   ....-fi-r        '      ' 

CompositEB    ..•• 600..«^    ^-     '      ■   J 

Utobelliferae .•    30  ..vr-nlT** 

wTUClieroB  •••••••••^•••••••'.  •   ^    17    .«•••  rarjn 

Malvaceae ••• 80  ••«•  ^  4.  .^    .t^.i 

'  I^q^kninosae     ••••••••;••••.  314  •  •  .-v  ^  '       -*' 

•  .  ■      *  •• 

Phanecogamous  •••••••••«  ••  388a     .,  \.  ..j:      :  ;>i 


^H    :  i 


•■  f       • 


*  >   -  ^     ■.  ■     ••■*  • 


Tlie.Dumber  of  genera  b$ar  a  greater  proportioD  to  ^hyit  oC.^ 
qiRecies  in  jcold  and  hilly  countries  than  in  warm  and  level  ones..       ' 

The  follomng  table  exhibttn  tbe  ratio  of  eadii  family  to  the  vholK^ 
pbanerggamous  plants  in  each  aone : — ^: 


1  J 


1816.]  Humboldt's,  Gfc.  Plants  of  SoOik  America. 
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Agamie  ceUulosie . . 

Filicei 

Monocotyledones  . . 

Cyperoidese 

Gramiaeie    

Junces     

Three    preceding! 

families     . . . .  / 

Labiatje     

Ericineje        and") 

Rhododendra  ./ 

Cumpositie    

Rubincese 

Umbelliferae 

Crucifers    

Mslvacess 

LeguminosiB   

Euphgrbiaceae  . . . . 
AmeDtaceee    es-\ 

clusis  casuarin./ 


Temp. 


200 
1:   1» 


:  35 
;  500 


Ger.  tV-    France  ^,  i 


N.  Am.  ^     Fr.  Vr- 
N.  Am.  ^.  Fr.  ^^ 

Fi.V^.     Ger.  ^. 
N.  Am.  jV-    Fr.  ^. 
N.  Am.  ^     Fr.  ^ 
N.  Am.  -rf,.     Fr. 

,      -j-TT'      ^^^-  ITTT* 


The  number  of  lofty  trees  in  North  America  is  much  greater 
than  in  Europe.  In  North  America  there  are  137  species  of  trees, 
whose  trunks  exceed  the  lieight  of  30  feet,  while  in  Europe  there 
are  scarcely  45  s[>ecies. 

The  plants  of  the  torrid  zone,  as  had  been  already  observed  by 
Mr.  Brown,  extend  further  throufrli  the  southern  temperate  zone 
than  through  the  nortiiern.  This  is  to  be  ascribed  to  the  greater 
influence  (JT  the  ocean  ia  the  southern  hemisphere,  in  moderating 
the  rigour  of  wioter. 

No  firs  are  to  be  found  on  the  mountains  of  South  America  be- 
tween the  tropics,  though  ihcy  are  very  abundant  in  Nonh  America. 

In  the  temperate  zones  we  frequently  find  the  same  speties  of 
plants  growing  together  in  clusters,  as  is  the  case  with  erica  vulgaris, 
polygonum  aviculare,  pinus  sylvestris,  &c. ;  but  such  associations 
of  plants  very  seldom  occur  in  the  torrid  zone,  where  the  woods 
consist  of  a  great  variety  of  trees  nearly  equably  niixed- 

Several  species  of  plants,  though  not  many  in  niiinl»'-T  ore  com- 
mon to  the  north  temperate  zones  both  of  the  old  c«q- 

VoL.  VII.  N*  V. 


I 


I 


^0/^              -i.V .          Am!y,es  of  Sooh. 
lloent ;  and  llie  same  observation  applies  to 
xoncs.     A   few  musct,  Slices,  and  licbcns,  ai 
plants  are  common  to  the  American  torrid 
but  not  a  single  bicot  vied  i nous  plant,  ai  far 
observed.      Hence  it  would  seem,  that  the 
mODOCotylcdinous  and  bicotyledinous  plants  i 
same  law. 

In  order  to  form  a  conception  of  the  distrib 
plants  in  eich  continent,  it  is  necessary  to  kn 
ratures  vary  in  cacli.     For  this  purpose  M. 

^^   Wructed  the  following  table:— 

^H                    Georgia^  Missisippi,  Lower  Egypt 

^H 

^H               Nitrhn    ,  ,      ,                     11°  "iT  , 

the  south   tenperale 
od  inonoootyleainoti! 
zooe  and  to  Europe; 
as  lias  been  hitherto 
distribution  of  the 
s  not  subjected  to  the 

ntioti  of  the  different 
lOw  how   the  tempe- 
Humboldt  Ih8  oon- 

,  Madeira. 

lS-2-c»i. 

20-4   ""■ 

.......  21-0 

15-8 

2M     . 

o/Gtetce.            A 
M-S-d  ■• 

13-e 

15'2 

15-8 

21-1 

ttuM,  Rmnelit. 

la-J" 

12-1 

^B               Rome 41     53    , 

^K~                     Pifference   7       0 

^B^                Ku-ginia,  Kentucky,  Spain,  Soi^k 
H               Williamsburgh    3«°     C  . 

■                  Rome 42     53    . 

^K              Algiers     36    48   . 

^k  i                 Diference    7      0 

^K               New  York   40     40   . 

H               St.Matoes ..48    39. 

^M                Nantes     47     13. 

^1  I             Naples 40     50   . 

^Bi!                     Difference    7       0 

^/t-:-.          Ipswieh    42"  SS'. 

^H'              Cambridge 42    25    . 

^K               Vienna     48     12/ 

^H                 Mnnhrim                                 1T     1^     i 

12-6 

i7-i» 

5-3     rm 

lO-O*       M 

io'2     '  m 

10-S 

.-. w? 

16-7 

J 

^m               Toulon     43       7   . 

^^K.4.(r'.  Ett^ii  Difierence    ........     6    30 

fStti^]         Humboldt* s,  9e/Ptan§Si^ South  America.  8|t 

^  Lou/er[Cd7uida^  fJova  ^cotia^ididdh  f^ 

^  Quebec  ^..'.  ^.\r.^.r»^....  46^  47.C^*.\  ^....,j^-^.;^ 

Paris 48    60   •.'. .  P;:|..iO-4J^i^  ,,t^: 

■    ^  ^     DiffiETcnoc. . » •  .^, V  ^  •_.  •  _1S^     0  7 

:     Lalrador,  SmtkofSwedeUjComlanajt.^ 

Naia.,,.. ..'  57®     (/ !.•  .^.^l-^S-O^ 

Okak., ,*.  57     20   ......... -^1-1 

Umeo     63 

Encmtekis , , 68 

Edinburgh .    ^ 55 

Stockholm 59 


^    •* 


50  .^;. .^+0*T 
30  ..-;.. ^—2-8 

57    .A*. •-+8-8 
20.......   +5-7 


•».*■»•-.  '>■ 


DiffnreDce  • .  • .  *  •\  U  .11 


»5> 


•  1 
The  differences  in  this  table  were  determined  bv  lAe  netbod  of 
interpolatloo.  Humboldt  has  concluded  from  it,  that  the  dif- 
ference between  the  mean  temperature  of  the  same  latitudes  in 
America  and  the  old  Continent  is  as  follows :  expressed  in  degrees 
of  the  centigrade  thermometer. 


Mean  Temperatare. 

Latitaie.  f 

Dinemcc. 

Old  ContlnMit. 

New  Contioent. 

0° 

27-5° 

27'5^ 

0* 

20 

25-4 

25-4 

0 

SO 

21*4 

19*4 

2 

40 

17-5^ 

12-5 

4-8 

50 

10^3 

3-3 

7  :• 

60 

4*8 

-  4-6 

d-4 

](f  the  piean  temperature  at  the  equator  be  reckoned  1,  we  shall 
find  the  half  of  that  temperature  in  the  old  Continent  at  latitude 
45®;  iii  the  new  Continent  at  latitude  39^.  The  difference  between 
the  mean  temperatures  in  the  two  Continents  will  be  better  seen 
ftom'Ul^  (blowing  tabfe :— ; ' 


Old  Contioent. 


New  CoDtinent. 


Lat.   0®  Mean  Temperature  1-00 I'OO 


30 
40 
45 
50 


0-77 

0-63 
0-48 

0-37 


0-70 

0M5 
0-30 
0*12 


2  3  2 


3(0 


Afialysti  of  Boohs. 


[M*#»i 


Between  latitude  58*  and  5U°  in  the  old  Continetit,  the  mean 
tcmperature'diffenTS^!  in  the  new  Contrnent  Tt  diflers  16-5'':  so 
that  is  Earape-«  (fegree  ^rf  -  latitude  occasioiw «  difftrence  of  0'63°; 
in  America  of  O-S?".  In  both  Continents  th*  zone  in  which  the 
temperature  decreases  moit  npidly  is  contained  betweei}  the  paral- 
W<  40"  asd  45°. 

PiB'Bulioo  efknt  cnmipondi|i|:  to  \(y*\a  Uillmlc. 


0»—  20».... 

Old  Conlmeni. 
....  2'1"    ... 

N(w  CaotineDl. 
2° 

SO  —  ^0   .... 
W—  50    ..'. 

4*1     ,. 

7 

so  -^60    .... 
0—60    . . . . 

....  .^-5    . . . 

....227      ... 

7-4 

31-4 

NMrly  the  same  difference  exitts  between  the  mean  temperature 
ef  the  eattem  and  western  parts  of  the  old  Coolinent,  as  between 
the  western  pa^'ts  of  the  old  Continent  and  America,  as  will  appear 
from  the  following  table  : — 


St.  MalocB 48' 

Amsterdam 52  22 

Copenhngen     55  41 

JUipsala 59  21 

Naples 40  50 

_yieniia     48  11 

J  \ya;?^w 


But  though  the  mean  temperature  of  tlie  year  in  the  JRrtldle 
latitudes  of  North  America"!)!!  the  same  as  it  is  in  Europe  sevea 
degrees  fuithcr  north,  the  temperatures  of  the  different  seasons  by 
no  means  agree  in  these  circles  of  equal  temperature.  The  winters 
are"coIdEr"and  the  summers  warmer  in  North  America  than  in 
Europe.  At  Philadelphia  the  summer  is  as  hot  as  at  Rome  and 
Nlontpelier ;  while  the  jviilter  corresponds  with  that  at_yifeiiiij. 
At  Quebec  the  summer  is  warmer  than  ai  Paris,  tlie  winter  colder 
than  at  St.  Petereburgh;  but  in  the  north  of  Cliina  thcref  is 
a  greate;  dlfTcrencc   lielween  the  heat  and.  cold  than   in   Nortb 

.-,-..-!H 


!Oii  Unatidulai.  adt  So^^'ntj    .-'-.v.-  ,:i3^ue  odl 
■  M  &iwl[j&i  ai  slidw  {K^l'.y'ij  adt  in  uUud 


HumLoldl'SfVc'.'PtoTit's  6/ Siulh  America. 


l^US.] 

Meu 
ano. 
lemv 

^    ■      "-■     McanTenVeralurc. 

riTj 

PlaCH. 

WinlVr|Spring|Sum». 

Aiihimn 

moDlh.    munth. 

Ifj 

Philaiia.    39^  56' 
Petii.  ..   39    M 
Nflnle*  ;.  ^r    IS 

187 

+  1-1=    li-l= 
-3'1      13-5 
+  4'H     l^S 

15-7 

13-4' 
l|-4 

171 

10-7 
7-8 
6-0 

+  04O :  syo* 

-  4-1        89  1 
+   S-B        »l-4 
+  56      as-o 
+   S-9    -   19-7 
•^107     "S3  0 

-  4-S       -!«  6 

swiff' 

S3-S 
17-5 

Parii....'  46    50 
Quebec'  4ff   47 
UpsaU..'  59    hi 

iO-8 
5-4 
5'5 

+  3-4       9'8 
-9-9       3-S 
-3-9       "1-1 

17 -a 

33'T 

ap-9 

In  North  America,  as  far  as  latitude  48°,  the  summefs  arc  foup 
ceniigrade  degrees  liotter  tliao  in  the  correspondiog  latitude  in 
Europe;  heiiee  the  reason  why  magnolias  and  other  equinoxial 
plants  appear  so  far  north  in  Americs.  In  treating  of  the  geogra- 
phical diitribution  of  ptontSj  it  is  of  consequence  to  disnt^iih 
between  the  nfcHn  annual  temperature  afid  the  mean  tetopetttiM 
of  summer.  ^'  ■ 


Mnia  annual  wmn.  in 
each  CoaUfltDl. 

,•111 

Ulitiiileg. 
A.  Amerien 

E.  Europe. 

heat  of 
nimmer. 

Dlff.  be 

Mean 
lemp. 

ul*  the 
Temp.  0 

Ratio  of  the   fl 
meuaooMl    H 

-   1 

IS-' 
(Home,  15fi°.) 

E43 

26-7= 
2S-0 

12-5° 

12-S 

0-8» 
4-5* 

.:    ,7     ■ 

1  :     1-5 

10° 
,  ffjuis,  IO-S°.) 

A42i 
E'19^ 

21-8 

17-5 
17-5 

67 
9-5 

1:    2-1 

,tSKJcktota,  5-7°) 

A  48 
E60 

151 

22-5 

22-5 

8 
12-4 

1:3     „,■ 

t'      0° 
,,,{Nor(li,lApl.} 

A  54 
E68^ 

12-0       27-5 
11-5       27-5 

15-5 
15 

1:12     {■ 

■'   From  Barton's  ol)3ervations 

it  appea 

rs,  that 

Americ 

»  is  warm4fl 

tOi'the  west  of  the  Aleghaiiy  mountains  than  to  the  east  of  thcinl  I 
hence  certain  plants  are  found  four  degrees  further  north  in  LoufC  I 
siaua  and  on  the  Ohio,  thun  on  the  hordersof  the  Atlantic.  Hum*  J 
boldt  supposes  that  this  difference  does  not  extend  further  nortl^l 
than  latitude  42°.  Beyond  Lake  Superior  and  at  Hudson's  Bay  if  1 
is  said  that  the  earth  is  perpetually'  the  depth  of  three  feet  J 

from  the  surface,  which   prevent!  wbitants  from   diggiof  J 

welts.     The  same  thing  happen*  in  lu  the  latitude  of  62' 1 

on  the  bankt  of  the  livtr  Lena;  v  t  the  tempe«  J 


^ 


Jlna^ses  af  Boms. 


rature  of  fO^-maat-  WadMte,  tlie  tempeiature  of  ihe  earth  is  2-2° 
above  the  point  o£_cpngeLa(ion. 

^£etween  the  tropics  America  is  as  hot  as  in  the  old   CoQtineDi, 

■  'may  be  seen  in  the  following  tabln : — 

New  Conl'ment. 

Mean  TflDp. 

Cumsna     27''" 

Antilles 27-5 

Vera  Cruz 25*6 

Havannab 23-6 

Oq  tlie  soiitli  side  of  the  line  the  tem])cra(ures  appear  less  than 
an  the  north;  tlius  Rio  Janeiro  and  Havannah  are  nearly  at  the 
aame  distance  from  (he  equator.  The  followiug  is  the  nieaa  tem- 
jjBfl^tureof  similar  ntontba  in  each : — 


Rio  Janeiro. 


December  ■ 
January . . . 

July 

August  ... 


.  22-1" 
,  21-2 
,   28-5 


On  the  coast  of  Peru  the  temperaiure  is  considerably  dimioished 
by  the  perpetual  cloudiness  of  the  sky,  and  by  a  strong  sea  current 
setting  in  from  Cape  Horn.  The  mean  daily  temperature  is  scarcely 
20"  —  22-5°,  and  that  of  the  night  15°  —  17°.  Humboldt  has 
seen  the  thermometer  on  the  sea  shore  south  latitude  1 2°  2',  as  low 
as  13'^.  From  the  tropic  to  latitude  34°  south,  the  mean  tempe- 
rature of  the  southern  hemisphere  scarcely  difiers  from  that  oi  ibe 
northern.  The  mean  temperature  at  Port  Jackson  (lat.  33°5l') 
ii  ]9-3°i  at  the  Cape  of  Good  Hope  (!at.  33°  56')  VJA°;  at  Buenos 
Ayrea  (lat.  34°  36')  19'7°-  In  the  northern  hemisphere  latitude 
34°  corresponds  to  a  mean  temperature  of  IH'S".  Between  lati- 
tudes 34°  and  67°>  'liere  is  a  greater  diiference  between  the  tem- 
peratures of  summer  tlian  of  mnter.  The  winters  in  the  south  are 
net  colder,- but  thesummcrs  are  considerably  more  so  than  in  the 
northern  hemisphere.  On  the  coast  of  Patagonia  (!at.  48° — 58°) 
the  mean  heat  of  summer  does  not  exceed  6° — H'2  ;  while  at  St, 
Pctersburgh  and  Umea  it  rises  to  IS^"  and  '7°  ('at  S9°  5G',  and 
63°  50').  At  Chorruca  in  the  Straits  of  Magellan  (lat.  .53°— 54°) 
it  snows  almost  every  day  duringthe  snromer,  and  the  thermomcier 
in  December  did  not  rise  hifOieT  than  11-2°;  whereas  Von  Buch 
ohserved  it  at  latitude  70°' in  Lapland  as  high  as  2S*7,  Cook  and 
Forster  did  not  observe  the  thermometer  rise  iti  south  latitude  G0° 
liigher  than  2-2°.  In  Lapland  in  the  laiitode  of  70°,  the  fir  grows 
to  the  height  of  BO  feet.  Whereas  at  the  Straits  of  Magellan,  and 
10  Sfflflten'i  Land)  much  neitret  the  ecLuator,  scarcely  any  trees  c^ 


1816.]  Himholdt's,  &c.  Plants  of  Souik  Americ 

grow.  The  mean  temperatures  in  the  two  hemispheres  do  not 
differ  so  mnch  from  each  other  as  the  summer  (et^ratures.  In 
south  latitude  48"  the  summer  temperatm'e  is  equal  to  the  winter 
temperature  of  Toulon,  Cadiz,  and  Rome, 

Muuntains  1000  fatboms'in  height  at  latitude  4<6°,  enjoy- 
mean  tcmperatiiie  of  l^apland,  wliile  tlic  satne  heiglits  betwt 
the  tropics  tiijoy  the  temperature  of  Sicily  and  Calahria !  for  t 
height  occasions  a  diminution  of  temperature  amounting  to  1; 
Hence  500  fathoms  correspond  with  9°  30'  of  latitude;  so  that, 
fatlioms  is  very  nearly  equivalent  to  half  a  degree  of  latitude. 

We  regret  that  we  cannot  insert  here  Humboldt's  calali^a^  tf 
the  distribution  of  plants  within  the  tropics  of  South  America, 
according  to  the  height  of  the  different  places  above  the  level  of 
the  sea;  but  the  following  table  exhibits  the  mean  temperature  at 
different  heights  between  the  tropics  in  the  new  Continent. 


500 
1000 
1500 
2O0O 
SaOO 


27-5° 
20-5 
18-0 
13-5 
«-8 
1-5 


1 1 '!)''  Cumana 
I2'7  Caracas 
Fopayaa 
16     Quito 

\0     Picliinca 


i 


-1 


1G°  Vera  Cra?       ,.. 

Eocero      ,     ,j 
22     Valladolid 

B^al  del  Moate  t 


Tlie  higher  we  ascend  above  the  level  of  the  sea,  and  tlie  furtl^  ' 
we  advance  from  the  equator,  the  greater  is  the  <liffi:rence  betwcw- 
the  temperature  of  the  different  seasons  of  the  year.  The  following , 
tabk  exhibits  tike  difference  between  tlic  mean  temperature  pf  Ae 
two  hottest  and  coldest  oionths  in  different  latitudes. 


Cumana     

...   10° 

■if  .... 

....     2-*' 

Vera  Cruz .... 

...19 

11    .... 

....     5-6 

Havunnali .... 

...21 

8   .... 

....    7-4 

Natchez     

...  31 

28   .... 

....   17-1 

Pbiiadelnhia  ... 

...39 

56    . . . . 

....  2« 

QoeteC  :;.... 

...46 

47    .... 

. . . .  S3-0 

Nain 

...57 

0   .... 

....  35-S 

The  temperature  of  elevated  situations  in  Europe  is  not  so  w^ ' 
Itnowf!  (IS  in  South  America,  \vhere  there  are  cities  at  a  gfeirter 
height  than  the  top  of  the  Pyrenees,  and  houses  more  elevated  than 
the  Sumttiit  of  t4te  Peak  of  Tenerifte.  Tlie  following  table  Lxmiains 
the  facts  which  Humboldt  has  been  able  to  coUect  <m  tlis  9ul>'    '   ^ 


B^  North  Latitude,  46^ — Vi°; — — ^  — 

f^  Hfifiht  Add.  Mrtn  Mnia 

fallinnu.  leap..  KiiBlh.  D«uth,  ^^^| 

Seashore  ...I..* 0   ...j]2-5°..   +^■4" 21-0*^B 

,    Geneva IflO   »-S  ,.   +1*2 19-2  ^H 

Tegernsee S82   ....     6^   ..  —9-3    15-2   " 

Pebienberg   511    B  '   ..  — fi-2   ....13'J 

Chamouix 52K   ....     4      ....  ..  ..I3-0 

Monastery ofSt.GolhariJ..10«5    ....— O-S  ..   —9-4   ....7*9 

CoJdeGeast     l^fiS    — C    ".!../    "; 2-5 

In  the  temperale  zone  of  our  Continent,  wIm^b  tfce^iirarijheat  of 
tt>epioflth  amounisto  i  1.. 

'  '  S'5°  tlje  amygcl'ilus  persica  bIossl>iii)i       I 

"   ~  I  8'2  prunus  domestlca  ■ 

I  MBBij —     H'O  betula  alba. 

-At  1&>iiie  the  mean  temperature  U  1 1°  at  the  end  of*  Warch ;  at 
Philadelphia,  inJ\pril;  at  Parrs,  in  May;  at  Upsata,  in  the  middle 
of  June.  At  the  monastery  of  St.  Gothard  the  betula  aiba  cannot 
blossom,  becfluse  the  mean  heat  of  the  hottest  month  scarcely 
amounts  lo  9°.  Between  north  latitude  -lO*  and  60°,  the  hottest 
month  adds  about  ;*°  to  the  mean  temperature  of  the  year;  and 
beyond  GO"  the  addition  is  greater. 

In  mount  Caucasus,  between  latitude  42°  and  43°,  the  lower 
lithit  of  perpetual  snow  is  at  the  height  of  1650  fathoms.  In  the 
Pyrenees,  between  latitude  424-°  and  43°  ^^  lower  limit  of  per- 

Eetual  snow  is  at  the  height  of  1 400  fathpms.  lo  ihe  Alps,  between 
.titode  45f*  and  bfi^",  ii  i*  at  the  heiglit  of  1370  fathoms.  Hum- 
boldt gives  the  hejglit  to  which  dilferent  plants  reach  on  these 
mounteias,  and  we  are  sorry  our  limits  will  not  allow  us  to  insert 
them  here. 

In  the  temperate  zone,  as  we  advance  northwards,  the  coTdness 
of  the  winter  increases  at  a  much  greater  rate  than  the  heat  of  the 
summer  diminishes.  Thiis  at  Enonlekis,  in  latitude  (>8.i.'',  the 
temperature  of  July  is  as  hot  as  at  Edinburgh ;  but  between  the 
tropics,  the  temperature  on  mountains  at  no  season  o/  the  year 
equals  that  at  the  sea  shore,  flence  in  the  temperate  zone  we  find 
the  same  plants  frequenily  in  low  and  elevated  situations  j  butthi$ 
is  never  the  case  between  the  tropics. 

In  Lapland,  between  latitude  67^°  and  70°,  tlie  in&rior  limit  of   ,- 
perpetual  snow  is  at  the'hcightof  550  fathoms.   " '  '  ,     ; 

The  reason  why  plants  vegetate  with  so  mui^h  greater  rapidity  in^ 
Ij^pland  and  Norway  than  further  south,  is  because  the  increment 
of  temperature  is  much  greater,  and  because  the  temperature  o£ 
tlie  earth  in  winter  is  several  degrees  above  that  of  the  air.  Th«  4 
following  table  exhibits  the  most  remarkable  circumstapces  1 
specting  temperature  in  the  thice  diSerent  zones. 


'•L'u 
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Torrid  Zomt* 


rtr^ 


'^*' 


Andes 


Infer,  linit  ofperr^;!^  j.^^ 
pctnal  snow ....  *^*^ 


Mean  annual  heat 
at.tiiatlidfhL^. 


Mean  heat  oi 
winter  at  that 
height 


Mean  heat  of 
August  at.  .tfc||t 
height  7». 

7   ■      ■ i^. 


Distance  tetw^'m 
trees  and  snow  • 


Upper    'ihuJt    of 
trees  •••«.'•»  '• 


Liast  sjpecies  of 
treer^'  towards 
thesBow 


Upper    Hoait     of 
tbeericioe*..*. 


} 


Distance  between 
the  -  snow  ahd 
corn  •••... .... 


14* 


1J9  - 


H' 


660  f. 


|809f. 


. 


£^cal« 

Ionia/ 

aktonia. 


Befarift 
(1600  f.) 


860  f. 


Lat«  fiQo. 
Moi^ot  oi 
Mexico. 


Caneastts  Pyrenees 
uit.42i*Ut.4Sio 


235(|[f. 


4 1 


S50f. 


•■/■'■ 


SOOOf. 


PinuB 
Occident. 


,•    Temperate  2one. 


1650  f.. 


1400  f. 


•. ' 


650  f. 


1000  f. 


Beftila 
alba. 


Rhodod. 

raucas. 

(1880  f.) 


680  f. 


Alps,  lat.  45|o 
to  46. 


.  -rStf 


S80f. 


1170  & 


PinuB 

rubra. 

P.  uiicin. 


Aspect 
northerly 


Aspect 
souther' 


ISTOf. 


-^49. 


-:-io<> 


+6r 


450  f. 


98df/ 


Pinuil 
abits. 


Frigid 
Zone, 

Lat.6Ti»    , 
Lnphuid. 


1370  r. 


■  — 6»  cen. 


380  f, 


1050  f. 


Pinus 
Idrix. 


550  f.: 


■a**'***! 


-SOlo 


'  ^^ 


3001:  \ 


ssor. 


Rhbdod. 

ferriig. 

(lITto  f.) 


700  r. 


y    ■!* 


pU« 


Betnl4  ( 
alls.    ' 


Rhod.  Ia.~: 

»a»icaau-' 
(480  f.). , 


450f. 


sbaU  tenbinate  this  yeiy imperfect ogtiine oCHumboUtV 
curkms  Pn^legamndy  by  exfaibiiing  his  phte  (Pkite  XXJX.)  of  the 
distribution  of  plants  at .  different  heights  in  tae  tonridy  temperatei 
andMgid'zones« 

The  nainds  of  the  plants  arepvt  at  the  height  at  which  tbcjr 
cease  to  grow.  The  nunibers  indicate  the  annual  tamperatufc  ao* 
conling  tp  thecentigtade^scale:  those  between. booica  the  tenpe* 
ratuhei  ^  Augustf/  The  iadipBi  i^  6  Fxeocb  feet  ss  4^-39453  feet 
English. 
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Article  X. 

Proceedings  of  Philosophical  Socieliest 

l.IMf£AN   BOCIBTT, 

On  Tuesday,  April  2,  a  paper  by  M.  DecandoUe  was  read,  de- 

icribing  two  new  genera  belonging  to  the  family  of  rctaee«,  to 

"which  lie  gave  the  names  of  kerrla  and  puishia.     The  first  ba 

'Chinese  plant,  wliicli  has  been  long  common  in  our  gardens^  under 

'^he  uame  of  corchorus  japouieus.     The  second  is  an  Amencan 

'-plant,  first  described  by  Mr.  Pursh,  as  a  species  of  Tigarca. 

,  ,  At  the  sumc  meeting  a  paper  was  read,  describing  a  new  species 

TO  potatoe  growing  wilil  in  New  Granada,  in  Souih  America,  at  a 

-lf«y  great  height  above  ihe  level  of  the  sea.     The  Spanish  Eccle- 

.jiastic  who  fount}  it  proposes  to  call  it  solanuiti  jiapa.     The  potatoes 

are  white,  and  round,  and  well  tasted.    The  fruit  is  oblongs  wlucb 

-  aeenis  to  constitute  the  chief  difference  between  it  and  our  potatoe. 

GEOLOGICAL   SOCIETY. 

Fel.  IC,  ISIG. — A  report  by  Dr.  Granville  on  a  memoir  by  M. 
Meifauen,  entitled  D^couverte  de  la  Manicre  dont  se  ferment  lu 

T^ristaux,  was  read. 

This  memoir  was  transmitted  in  manuscript  to  Dr.  Graaville  by 
jl.  Gillct  dc  Laumoni,  who  in  a  subsequent  letter  expresses  his 

'.great  confidence  in  the  veracity  of  M.  Mcthuen,  the  author  of  this 

rKUuarkuble  discovery. 

The  formation  of  capillary  crystals  of  alum  and  of  sulphate  of 

'Iron  on  the  decomposing  surface  of  aluminous  schist,  in  a  situation 
where  no  moisturei  except  that  dissolved  in  the  air,  had  access,  fint 
directed  M.  M.'s  attention  to  the  suliject.  In  order  to  destroy  or 
confirm  his  hypothesis,  he  removed  from  the  surface  of  a  mass  of 
■Uico-calcaTeous  rock  all  appearances  of  crystallizBtioa,  covered  it 
over  with  fragmenu  of  the  same  rock,  and  left  it  etcposed  to  the  air. 
A£ter  a  ivw  weeks,  some  points  of  rock  crystal  made  their  appearr 
ance ;  by  degrees  the  pyramidal  summits  were  formed,  then  ilx 
prism  shot  uat,  its  bulk  diminishing  as  the  crystal  became  more 
transparent ;  and  at  the  end  of  SH  months  six  beautiful  crystaJs  of 
quartz  had  been  formed,  from  ^  to  f  of  an  inch  ia  length,  and  4  <^ 
an  inch  in  diameter,  the  stone  aroutul  them  being  proportionally 
excavated.  Encouraged  by  this  success,  he  procured  several  epecii- 
mens  of  a  compound  rock,  consisting  of  alalite,  garnet,  green 
idocrase,  pyroxene,  and  amorphous  pyrites,  arranged  ihem  in  a 
heap  on  tiie  chimney-piece  of  his  room,  keeping  them  duly  moist- 
ened, and  after  several  weeks  had  the  satisfaction  of  seeing  crystals 
of  all  these  substances  emerge  from  the  mass :  first  came  forth  small 
crystals  of  pyroxene,  nest  summits  of  alalite,  llien  planes  of  gam^ 
and  lastly  crystals  of  idocrase  and  of  peridot. 
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March  !• — A  letter  was  read  from  M.  Coquebert  Montbert  ad- 
dressed to  G.  B.  Greenough,  Esq.  V.P.G.S. ;  in  which  the  writer 
suggests  the  propriety  of  preserving  specimens  of  the  earthy  matter 
brought  up  from  the  bottom  of  the  sea  by  the  sounding  line,  and 
of  applying  the  knowledge  thus  collected  to  determine .  the  sub* 
marine  extent  of  the  different  strata. 

A  paper  by  Thomas  Weaver,  Esq,  M.R.I.  A.  entitled  Observa- 
tions on  the  distinctive  Characters  of  the  principal  Classes  of  Roclcs^ 
which  was  commenced  at  the  preceding  meetings  was  now  con*^ 
eluded. 

Mr.  W.  begins  his  paper  by  controverting  the  Wemerian  doc- 
trine of  the  entire  absence  of  mechanical  deposits  from  the  class  of 
primary  rocks^  by  showing,  from  the  writings  of  Saussure  and  Von 
Buch,  that  rocks  of  decidedly  mechanical  structure  alternate,  and 
are  interstratified  with  clay-slate,  one  of  the  primitive  rocks^  and 
even  with  granite,  gneiss,  and  mica-slate.  He  next  examines^  and 
denies,  tlie  validity  of  the  arguments  by  which  certain  geologists 
have  attempted  to  evade  this  difficulty,  by  referring  all  supposed 
primary  nocks  so  circumstanced  to  the  class  of  transition  rocks,  and 
concludes  this  part  of  his  subject  by  maintaining,  on  the  evidence 
adduced,  that  rocks  exhibiting  unequivocal  marks  of  a  mechanical 
structure,  as  breccias  and  conglomerates,  occur,  not  merely  in  forr 
^nations  of  a  secondary  nature,  but  also  in  those  of  primary  cha- 
racter. 

In  the  second  section  of  his  paper,  the  author  maintains  that  the 
overlying  formations  of  porphyry,  granite,  sienite,  and  trap,  whick 
have  been  referred  partly  to  the  primary,  and  partly  to  the  transition, 
class,  do  in  fact  belong  to  the  newest  fioet%  trap  Jormalion;  and 
thb  opinion  he  supports  by  an  examination  of  the  appearances  re- 
corded by  M.  Von  Buch  in  his  Travels  in  Norway ;  by  Professor 
Jameson,  and  others,  in  Scotland  ;  by  M.  Gieseckd,  in  Greenland; 
by  Mr.  Humboldt,  and  by  himself^  in  Ireland* 

TnSRNKEIAN   NATURAL  ni^TOJCY  80CIBIT, 

At  the  first  meeting  in  the  present  session  (Nov.  25,  1815,)  the 
Secretary  read  a  short  communication  from  Mr.  Da  Costa,  on  the 
discovery  of  native  iron  in  the  lead-mines  of  Leadhills.  Specimens 
of  the  iron  were  exhibited,  and  an  analysis  by  Mr.  Da  Costa  was 
also  read. 

On  the  same  day  was  read  a  communication  from  Capt.  Brown, 
i)f  the  Forfarshire  Militia,  describing  several  new  species  of  shells 
found  by  him  in  Ireland. 

At  the  next  meeting  (Dec.  16,)  a  model  and  description  of  a 
new  rain-gage,  invented  by  Mr.  Kerr,  mathematical  instrument- 
maker,  were  laid  before  the  Society. 

As  the  mouth  of  the  common  rain-gage  is  often  projected  into  ah 
ellipsis,  and  varies  its  area  according  to  the  inclination  of  the  fall  rS 
rain  j  it  must,  therefore,  be  a  very  inaccurate  instrument,'    ^ 


98S  Procefdingf  of  Philosophical  Societies.  \}A,t^i 

object  of  Mr.  Kerr's  plsn  is  to  ascertnia  what  U  tbe  reaf  area  oftlie 
moutli,  or  surface  exjMsec!  iluiiuf;  (iie  shower,  »ad  so  to  find  the 
true  quantity  icjprnged  on  a  givLii  surface.     The  instrument  is  : ' 
I  jCfmsirucK^ij  to  show  the  ijuarter  from  wbich  the   miii    cumcs. 

^coinplish  theie  ends,  he  employs  two  cups,  which  me  so  placed 

I  that  the  planes  of  thdr  mouths  make  a  right  angle  with  eaeli  other, 

\  ybe  mouth  of  tlie  one  i)  vertical,  and  t)ie  mouth  of  the  oilier  is 

I  Iwrizontat.     We  have  thus  all  the  varieties  which  can  happen  bp- 

I  Ween  0°  and  W,  or  between  a  perpendicular  fall  of  rain,  ant)  one 

'  d»t  is  blown  parallel  to  tlie  lioiizon.     The  cups  are  each  of  ihem 

raoanected  with  a  tube,  whicli  conveys  the  water  to  the  recipients 

j  Wlow,  and  the  whole  is  attached  to  a  wlnd-vane,  which  turns  mund 

I  VBon  a  strong  iron  rod.     By  this  means  the  mouths  of  the  cups  are 

^Iriways  kept  in  a  proper  position,  fully  exposed  lo  the  shower.    TTie 

I  {foil  rod  which  supjKiriS  the  wliole  passes  through  a  square  hole  ie 

I  <bc  middle  of  a  cistern-frame  divided  into  \R  spaces,  and  containing 

'  two  concentric  sets  of  cisterns.   The  inner  cisterns  receive  the  drops 

which  fall  from  the  tube  connected  wiili  the  vertical  cup,  and  the 

I  enter  cislems  receive  the  drojw  which  fall  from  the  tube  connected 

'  mih  the  horizontal  cup.     As  tlie  cisterns  remain  fixed,  and  tJw 

gBge  tubes  move  with  the  vane,  it  is  evident  that  the  water  caii  only 

'  ~p  into  that  cistern  which  happens  to  be  under  the  end  of  the 

i  ai  the  time,  so  that  we  can  easily  tell  what  way  tlie  wind  biesr 

during  I  he  shower.     Thus  if  we  find  water  tn  tbe  south  tistern,  the 

-  jF*o^  above  must  have  poiuied  in  that  diiection.     The  quantity  of 

Iter  found  in  each  cistern  is  afterwards  poured  into  a  graduated 

iss  tube,  and  an  account  of  the  contents  kept  m  a  book  having  i 

htmn  ruled  for  each  cistern. 

ill)  order  to  find  the  true  surface  exposed,  it  Is  necessary  that  w* 
[_  Aould  have  the  angle  at  which  the  rain  is  impinged  on  the  cups, 
lliis  angle  is  found  by  comparing  the  wAo/e  quantity  of  water  in  the' 
cisterns  of  the  horizontal  gage  with  the  whole  quantity  of  tmte^  is' 
tbe  vertical  gage.  Thus  suppose  we  find  an  equal  quaiiitiy  in  aien,' 
then  the  rain  must  Iwve  fiilleo  at  the  angle  of  45°,  for  at  that  mliAt 
ihe  cups  present  equal  surfaces.  But  if  we  find  more  water  in  mi 
set  of  cisterns  than  in  the  other,  the  rain  must  have  falleoat'il 
greater  angle  on  that  set  which  contains  most;  and  the  anele'rivj!) 
be  found  by  the  help  of  a  table  constructed  to  show  the-  obliqiiit)!, 

Iiriiich  corresponds  to  any  given  inequality  of  water  iti  the  reciplt^.' 
,  This  rain-gage,  in  Mr.  Kerr's  opinion,  will  not  only  be  epiei^' 
tuning  to  the  meteorologist,  but  alsousefu!  to  the  farmer,  who,  TiJ^ 
•  aeries  of  observations,  may  be  able  to  determine  more  accural^? 
tbe  dimate  of  his  farm.  It  will  point  out  to  him  what  placsre-' 
mire  to  be  most  secured,  when  he  is  constructing  places  of  sbHtrt' 
jur  cattle,  hay,  or  com-stacks,  planting  trees,  and  many  Other  W^, 
operations.  ''"" 

'  -At  the  meeting  of  Jan.  6,  Dr.  Macknight  read  a  mineralo^ 
jlHcription  of  Haven^heugli,  on   the  west  of  East  LotbiaD.     iv* 


I? 
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apmposed  of  reil  sand-stone,  clay -iron -stone,  anil  r«)  marl,  wliiclr 
are  associated  with  din  k-si one,  c  1!  n  k- si odu -porphyry,  busalt,  siuL 
trap-tuff. 

Jnn.  20. — The  Secretary  read  a  paper  by  Dr.  Grieraon,  entitled, 
Miu  era  logical  Observations  in  Galloway.  It  was  sKown  that  tlicre 
are  three  principal  grnniie  masses  In  Galloway,  allot'  thetn  situated- 
in  districts  principally  composed  of  transition  rocks.  In  this  paper 
die  Doctor  described  the  upper,  or  Loch  Doon.  granite.  Tliis' 
ipa^s  of  granite  appettrs  to  bear  the  same  relation  lo  the  siraiified, 
swuntry  which  lie  formerly  found  the  middle,  or  Dee,  mass  to  have. 
tW  gcey-wacke  or  grey- WHcke -slate  were  nowhere  olwerved  in  im-- 
R)e4btc  contact  wilh  tlw  granite,  but  every  where  separated  from  it  ■ 
by  a  kind  of  compact  gneiss.  The  strata  of  this  rock  observe  the 
u§ual  direction,  not  varying  above  fuur  or  live  points,  and  their  end* 
qn  the  \.  E.  side  of  the  granite  run  directly  towards  it.  Go  tbet 
£.  side  of  the  granite  they  meet  it  in  a  conformable  position,  and' 
af«  either  nearly  vertical,  or  dip  from  it.  They  are  much  loore' 
highly  inclined  than  those  which  meet  with  the  Deegraniie.  'V\x 
DooiU  granite  is  in  general  of  the  same  texture  with  that  of  the  Dee. 
^ut  there  are  two  peculiarities  with  respect  to  its  relalton  lo  other 
rocks  ;  one,  its  containing  numerous  and  large  apparent  fragmentsTi 
o(. gneiss;  the  other,  the  occurrence  of  beds  of  felspar-[x)rphyry'> 

.,  Feb.  3.~ Mr.  Campbell,  of  Carbrook,  read  a  paper  on  the  up-' 
riglu  growth  of  vegetables.  Alter  slating  the  grounds  on  whiefi  be 
eoncludes  that  gravitation  is  the  principle  lo  which  ptrpendiculaiiiy^ 
i$  to  be  iiscrilied,  and  eitamining  the  hypothesis  ol'  Mr.  KniglH,  ar^ 
to  the  mode  in  which  that  principle  operates  {which  he  conceives  to- 
be ,  erroneous),  Mr.  Campbell  proposed  a  theory  tbunded  on  tlie 
law  of  resisted  .attraction,  by  which  he  considers  dl  ascerrls  (ram- 
the  centre  to  be  regulated.  The  evaporation  which  constantly  ne-T 
eompanles  vegetation,  ajid  the  buoyancy  produced  by  the  formBtMa  > 
of  gaseous  vapour,  afford,  according  to  bis  view,  a  field  for  (h^* 
operation  of  this  law ;  and  although  some  edect  may  be  pfodu<«4i 
by  the  upward  pressure  of  hydrogen  in  a  free  stale,  he  attributes  taf* 
the  buoyancy  of  gaseous  vapour  ihe  chief  agency  in  ihe  uprights 
growth  of  vegetables.  i^j 

At  the  same  meeting  the  Secretary  read  a  com  mwi  teat  ion  {raat-' 
James  Wilson,  Esq,  containing  remarks  on  the  characters  efthv' 
emherixa  clrlus  of  Lijineeus,  accompanied  with  n  speciniea  of  the 
hirdshot  near  Edinburgh.  ,      >^i 

j'^eh.  17' — Professor  Jameson  read  a  communication  nransmittcd* 
bjj-Mr.  Scott,  Receiver-General  of  the  Islo  of  Man,  concemif^) 
lh«.sl<ull  and  horns  of  an  extinct  species  of  elk  fountl  ia  a  turf  bogp 
ilLthat  island.  The  horns  differ  ooiistderably  from  tiicee  of  iImI 
Irah  elk.  -;   .        "lO 

,0d  the  same  day  a  comiDUiHatiAApm  Dri  H.  El.  iicMer  «*Bi 
tejicL,  concerning  the  eHect  of 't^jqHbf'tlM  papa«-tree  {atrk^ 
I  Tfafiia/a)  of  the  West  Indies,  in  toBBfl**^    'lie  cohesion  of  mui>cular 
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qvery  countTf ;  but  the  flowen  and  fruit  of  this  small  And  lioguht' 
|llaiit  have  not  Iietn  exniiiined  with  sufficient  care. 
^  M.  )e  Baron  de  Heauvois  is  the  tii^t  botanbt  who  has  been  fortu- 

Site  enough  to  colltct  ripe  grains,  and  to  make  (hem  gcrminste. 
e  has  followed  ihf  iemna  thus  ol)ta{ned  during  its  whole  progress, 
ud  has  completed  its  history,  whirh  Ehrhardt  and  Wolf  had  only 
ij^ched. 

It  results  from  the  observations  of  M.  de  Beauvois  that  the  fluwer 
oCducltmeat  is  hermnplirddite,  with  an  envelope  which  b  entire, 
Vith  two  siamina  which  unfold  themselves  in  succession,  with  a 
'^agle  style,  with  a  superior  ovarium,  which  becomes  an  unilocular 
I'npsttle,  splitting  circularly  at  the  liase,  and  containing  from  one  to 
^Jqtur  seeds,  wlilch  gtrininate  like  monocotyledinous  seeds,  hut  with 
'«Ery  peculiar  circumstances,  the  most  remarlfHble  of  which  is,  that 
<lbe  parts  considered  as  the  radicle  and  pluniula  separate  from  tbe 
'i^t  leaf  which  they  produce,  and  leave  it  alone  to  push  out  roots 
jipd  otlier  leaves. 

Another  s{>ecie4  of  or^nised  being,  which  covers,  and  oftea  filli 
ttBgnant  waters,  is  thr  conferva,  consisting  of  a  m^ss  of  green  Hla- 
nents,  sometimes  similar  to  a  sort  of  felt,  which  some  naturalists 
.  hive'wished  (o  assign  to  tiie  animal  kingdom.  Their  propagation  is 
B  good  deal  ditferent ;  and  some  »f  them,  whose  filaments  ttre  at 
Ast  disagreeably  uniform,  swell  at  intervals,  at)d  produce  knots, 
ftom  wlii^h  new  (ilamenii  pi-oceed.  This  has  induced  M.  Vaucher 
to  give  to  these  species  the  name  of  pmliforep.  But  this  botaoist 
^vns  us  not  to  conlound  with  these  ^laments  springing  from  the 
.|dBnt  itself  certain  parasitical  eoiift<rvffi  which  attach  themselves  to 
Other  coiifcrvffi,  and  which  have  the  same  appearance. 

M.  Leclerc  de  Laval,  Member  of  the  Chamber  of  Deputies,  and 
«  Tcry  assiduous  olwerver,  has  presented  to  the  Class  a  memoir,  from 
'  i|hJch  it  appears  that  no  olher  filaments  except  these  parasitical  oitef 
exist,  and  tliat  the  propagation  of  the  conferva*,  improperly  cai' 
proliferw,  lakes  place  in  the  same  way  as  in  those  called  conjia 
by  the  concentration  of  the  green  mattci  contained  in  each  iotv 
between  two  cells  into  an  isolated  globule  which  issues  from  I 
plant  at  a  certain  time,  and  fixes  itsilf  un  the  first  body  it  meM 
with  in  its  fall ;  and,  after  having  thrown  out  some  filaments  in 
order  to  Ss  itself,  develnpes  a  long  series  of  cells. 

The  author  would  give  to  this  kind  the  name  of  oularciie,  iiuMi 
of  pri}liferee,  which  from  his  ohseriatioiis  is  improper.  But  ai'J 
Pesvaux,  from  oiher  considerations,  had  given  them  the  nam  ' 

a/Tlinus,  it)  a  memoir  presented  more  thaa  a  year  ago,  it  has  fa 

thought  unnecessary  to  introduce  a  new  change  in  the  nomencIatute» 

M.  Hemi  deCassini  had  presented  to  the  Class  in  181 2  a  memoir 
on  the  style  and  stigmata  of  synanilierefe  of  plants,  usually  said  to 
possess  a  compotmd  flower,  and  anotlier  on  their  stamina.  Towards 
the  cod  of  l'S]4  he  presented  a  third  paper,  of  which  we  could  not 
Jiye  an  account  ia  our  last  analysis,  because  the  report  coDcenufig 
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it  had  not' been  made;   Ittrieats  of. the  dbroUse  of  this  family  of 
plants. 

In  this  last  memoir  tlie  author  shows  that  every  corolla  of  a 
synantherea  which  is  not  aocotnpanied  by  stamina^  is  monstrous  or 
deformed^  so  as  not  to  aflfotd  any  character  for  the  definition  of  th6 
family  or  tribe.  It  follows  from  this  that  the  semi-flowerets  of  the 
semi-floscplous  plants,  and  those  of  the  radiated,  have  only  an 
apparent  analogy,  which  is  not  capable  of  undergoing  a  severe  exa- 
mination. 

Re  assigns  to  the  corolla  of  the  synantherese  three  principal  cha- 
racters, one  of  which  is  very  remarkable.  It  is  that  each  of  the 
five  petals,  of  which  he  suj^mdscs  the  corolla  composed,  is  furnished 
with  two  very  simple  nerves,  which  run  along  its  edge  from  one  end 
to  the  other  on  each  side,  and  consequently  meet  at  the  bottom  ; 
and  he  attaches  to  this  character  so  much  importance  that  he  pro- 
poses to  distinguish  the  family  by  the  name  of  neuramphipetalae* 
Mr.  Robert  Brown  has  described  this  structure  in  a  book  published 
at  London  in  iS14.  But  M.  Cassini  had  pointed  it  out  before  him 
in  ut)equivocal  terms  in  the  second  of  the  memoirs  to  which  we 
have  alluded.  ^ 

Combining  these  observations  on  the  corolla  with  those  which  he 
hlid  before  mad^'on  the  style  and  stigma,  and  on  the  stamina,  the 
author  divides  the  family  of  the  synantherese  into  17  natural  tribes, 
nilibely^  lactueecs,  laliati/lorce  (which  he  admits  with  hesitation), 
carduaceiPf  xeraniheinecBj  echinopsidecBj  arctotitlieej  calendulaceae^ 
helianthedBf  ambrosiacebB,  anthemidetB,  intdece^  astereoBj  senecwnece, 
iussilaginea^  e^patdricBj  vemonitB.  He  disposes  these  1  ^  tribes,  not . 
in  a  straight  line,  but  in  a  circular  series,  which  brings  the  vernonitfs 
near  the  lactuccjB. 

An  unexpected  and  very  curious  result  of  this  interesting  memoir 
is,  that  by  the  inspection  of  a  single  floweret  we  can  almost  always 
determine  to  what  tribe  and  genus  the  species  which  has  produced 
it  belongs. 

It  is  to  be  wished  that  M.  Henri  Cassini  would  speedily  publish 
his  researches  on  the  ovarium  of  the  synantherese.  This  will  com- 
plete the  most  profound  and  original  examination  to  which  this 
family  has  ever  been  subjected. 

M.  le  Baron  la  Peyrouse,  Professor  of  Botany  at  Tboulouse,  and 
Correspondent  of  the  Institute,  has  given  a  mttaoxr  on  four  plants 
of  the  Pyrenees  belonging  to  the  genus  orotfus,  of  the  family  of 
papilionaceoos  plants.    The  first  of  these  species  had  been  collected 
ty  Tourncfbrt,  and  called  by  him  orobus  pyrenaictis  latifhlms  ner^ 
VQSus.    If  has  tiot 'again  been  found  alive,  and  is  only  known  by 
Tournefort's  herbarium,  and  by  those  of  the  botivni^ts  of  his  time. 
The  second,  engraVed  by  Plukenet,  under  the  same  name,  but  very 
diiTereiit,  has  always  been  confounded  with  that  of  Tournefort.     It* 
is  very  common  in  the  Pyrenees.     After  having  accurately  distin-  • 
goished  these  two  species  by  comparative  ^<^i||illi%  M.  de  la^ 
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Peyrouse  describes  two  others  quite  new,  whicli  lie  found  ia  die 

tBsae.  mountains. 

M.  Desvaus,  a  botanist  of  Paris,  has  endeavoured  to  subdinde 
the  genera  of  plants  called  cerastium  and  arenana,  now  very  Dume- 
I  jous,  into  species.  It  is  chiefly  io  the  greater  or  less  depth  of  the  divi- 
I.  aions  of  the  capsule,  in  the  greater  or  less  dilatation  of  the  bas«s  of 
the  stamina,  and  in  some  other  analogous  circumstances,  thst  he 
thinks  he  lias  found  characters  sufhcient  to  establish  the  dlvisioq 
which  lie  proposes. 

Another  more  general  undertaking  of  the  same  botanist  had  for  its 
object  the  large  class  of  cruciform  plants,  so  remarkable  for  the 
uniformity  of  its  structure,  and  for  the  great  utility  of  many  of  its 
species.  In  the  division  of  siliculosa  he  has  already  established  12 
new  genera. 

M.  Kuhot,  a  Prussian  botanist,  has  undertaken  a  new  classifica- 
tion of  gramina,  according  to  the  recent  labours  of  Mei>sis.  de 
Beauvois  and  Robert  Brown.  He  makes  12  tribes  of  them,  eacli 
founded  on  a  great  many  characters,  such  as  the  number  of  the 
styles  and  stamina,  the  disposition  of  the  epillets,  the  number  of 
flowers  of  each,  the  consistence  and  the  structine  af  the  glumo 
and  vagi  me. 

It  is  easy  to  see  that  such  distributions  must  be  studied  in  the 
works  themselves,  and  that  the  most  copious  analysis  would  opiy 
give  an  imperfect  notion  of  them.     We  shall,  therefore,  satisfy 
- .  purselves  with  having  pointed  them  out. 

>.     It  has  long  been  supposed  by  cultivators  that  the  neighbourhood 
^   of  the  barberry  is  injurious  to  wheat,  and  communicates,  or  at  least 
ftvours,  that  species  of  disease  called  rust.    Philosophers  have  been 
in  the  habit  of  deriding  this  opinion  of  cultivators. 

M.  Yvard,  our  associate,  at  once  a  farmer  and  philosopher,  hfts 
rather  chosen  to  determine  the  fact  by  experiment  than  to  embnce 
blindly  the  one  or  (he  other  opinion  ;  and  hb  observations,  though 
not  yet  decisive,  rather  incline  him  to  the  opinion  hitherto  consi- 
dered as  a  prejudice.  Wheat  planted  round  a  barberry  bush  wu 
rusted,  while  the  rest  of  the  grain  in  the  same  enclosure  remaiaed 
untouched ;  nor  could  M.  Vvard  End  any  other  cause  for  this  diflet- 
ence  than  the  presence  of  the  suspected  plant. 

Unfortunately,  it  may  be  objected  that  whole  districts  exist  with- 
outbarberry,  which,  however,  are  not  exempt  from  this  disease. 

Another  troublesome  disease  of  corn  is  the  cockspur  (ergot],  Of 
that  long  and  pointed  production  which  often  comes  in  place  of  the 
grain  of  rye,  and  other  species  of  corn.  M.  Gecandolle,  Professor 
at  Montpellier,  and  Correspondent,  has  presented  to  the  Class  a 
memoir,  in  whic^  he  endeavours  to  prove  that  the  cockspur  is  a 
fungus  of  the  genus  scleiotium,  which  assumes  nearly  the  form  of 
the  grain,  because  at  first  it  is  moulded  in  the  envelope  of  the  grain. 
Its  substance  is  analogous  to  that  of  the  other  scleroliums.  Its 
growth,  like  that  of  all  the  fungi,  is  favoured  by  humidity.    Its 
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chemical  nature  is  more  similar  to  that  of  the  ftmgi  thati  to  the 
seeds  of  corn.  Its  smell,  likewise,  its  taste,  and  its  poisonous  pros- 
perities, agree  with  its  fungous  nature.  It  is  known  that  bread  made 
from  blighted  wheat  occasions  serious  diseases  5  among  others,  the 
dry  gsingvene,  so  well  known  in  Sologne,  is  ascribed  to  it.  M. 
Decandolle,  aware  of  the  importance  of  destroying  so  dangerous  a 
production,  pr  at  least  of  diminishing  its  propagation,  conceives 
that  this  object  would  be  attained  by  obliging  the  proprietors  in 
countries  subject  to  the  disease  to  furnish  annually  a  measure  agreed 
upon  which  should  be  burnt  upon  the  spot. 

This  skilful  botanist,  who  has  already  derived  so  much  advantage 
from  the  study  of  the  aberrations  of  ordinary  forms  to  elucidate  the 
theory  of  botany,  has  employed  himself,  under  this  point  of  view, 
with  those  brilliant  monstrosities  called  double  flowers.  Their 
production  is  usually  ascribed  to  the  transformation  of  stamina  into 
petals  ;  but  M.  Decandolle  shows  that  the  transformation  or  multi- 
plication of  different  other  parts  of  the  flower  may  equally  contri- 
bute t0  it*  The  pistils,  for  example,  change  into  petals  in  certain 
varieties  of  anemonies.  The  stamina  themselves  maybe  transformed 
either  by  their  threads  or  their  antherse ;  and  it  is  thus  that  aquilegia 
furnishes  florists  with  two  sorts  of  double  flowers  quite  ditferent : 
and  as  these  two  ways  of  doubling  take  place  only  in  flowers  which 
have  two  kinds 'of  petals  in  the  natural  state,  the  author  draws  frOm 
thence  a  new  proof  of  his  assertion  that  the  petals  of  plants  are  not 
specious  organs,  but  only  a  certain  state  of  the  stamina.  He  points 
out  another  kind  of  double  flower,  produced  by  the  organs  trans- 
forming themselves,  not  into  plain  petals,  but  into  bundles  of 
petals.  Thb  happens  most  frequently  in  the  femilies  in  which  the 
corolla  in  the  natural  state  show  marks  of  doubling,  as  in  the 
pinks.  He  next  examines  those  flowers  in  which  the  alteration  of 
the  organs  does  not  amount  to  a  complete  transformation,  but 
greatly  increases  the  bulk  of  certain  coloured  parts,  as  happens  in 
hortensia  and  guelder  rose  (viburnum  opalus).  Applying  to  these 
different  metamorphoses  names  analogous  to  those  which  M .  Haiiy 
giv^s  to  the  different  varieties  of  crystals,  he  brings  them,  notwith- 
standing their  apparent  irregularity,  under  certain  laws,  and  a 
precise  nomenclature. 

M.  de  Beauvois,  wishing  to  prevent  the  fatal  accidents  so  often 
occasioned  by  the  ignorance  of  the  common  people  of  the  qualities 
of  different  fungi,  has  composed  a  manual  for  the  use  of  those  who 
are  fond  of  mushrooms,  in  which  he  describes,  in  a  language  intel- 
ligible to  eVery  one,  the  species  of  this  plant  which  may  be  eaten 
Without  danger,  and  points  out  the  necessary  precautions  even  with 
the  most  innocent  of  them  to  prevent  them  from  occasioning  any 
inconvenience ;  but  the  most  certain  rule  is  only  to  eat  mushrooms 
raised  in  beds,  and  not  to  eat  too  many  of  them. 

M.  de  Mirbel  has  published  the  Elements  of  Vegetable  Physio- 
logy and  of  Botany,  in  two  volun  '^th  a  volume  of  plates.  All 
the  important  &ct3  respecting  thi  ay  of  ^\^\w\%)  vVs&\&  S.vw\i^« 
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tions>  tlieir  products,  and  the  difference  in  the  structure  of  thcii 
tlttlerent  parts,  is  cspkined  with  clearness,  and  elucidated  by  & 
great  number  of  fine  tigures,  drawn  by  the  author  himself  with  that 
skill  which  he  is  known  to  possess.  The  very  copious  botanical 
uoaienclature  is  there  explained,  and  the  eiiplanations  illustrated  by 
examples.  We  find,  likewise,  an  interesting  history  of  ihe  science, 
and  of  those  who  have  most  advanced  it.  The  work  !s  tenninsted 
by  tables  of  the  principal  systems,  and  particularly  by  a  new  expo- 
sition of  the  cliaractetB  o{  the  natural  families  of  plants. 


Article   Xf. 


I.  Leclures. 

Tlie  Summer  Course  of  Lectures  at  the  Theatre  of  Anatomy, 
Jnedicine,  &c.,  BIcnhL'im-sireet,  Great  Marlboro ugh-street,  will 
'  legin  on  Monday,  June  3,  181ti.  Anatomy,  Physiology,  and 
Surgery  by  Mr.  Brookes,  daily  at  seven  in  the  morning.  DJssectloie 
as  usual.  Chemistry  and  Materia  MeJica  daily  at  eight  in  the 
morning.  Theory  and  Practice  of  Physic  at  nine ;  with  examina- 
tious  by  Dr.  Ager,  Fellow  of  the  Royal  College  of  Physicians,  &c. 
Three  courses  are  giren  every  year,  cacli  occupying  nearly  (bur 
months.  Further  panieulars  may  be  known  from  Mr.  Brookes  at 
the  Theatre,  or  Dr.  Ager,  69,  Margaret-street,  Cavendlsh-squarc. 

J>r,  Clutterbuck  will  begin  his  Summer  Course  of  Lectures  on 
the  Theory  and  Practice  of  Physic,  Materia  Medica,  and  Chemistry, 
farly  in  June. 

IL  Cute  of  Hydiophohia. 

Many  of  my  readers  are  probably  aware  that  bleeding 
eesstuUy  employed  in  a  ease  of  hydrophobia  in  India.  It  was 
(if  we  recollect  right)  the  lengtli  of  producing  syncope.  Professor 
Hufelaud  has  lately  announced  that  the  same  remedy  has  been 
tried  in  difierent  instances  in  Germany,  and  that  it  has  been  eqiially 
successful.     He  promises  to  publisli  some  of  the  eases. 


in.  Extraordinary  Pieservalion  of  Jnimal  Life  without  fb«L 
The  following  very  extraordinary  fact  is  published  in  the  Lihiitaii 
Transactions,  vol.  xi.  p.  419,  on  ilie  authority  of  Thomas  Manif"" 
Csq.    A  hog  was  buried  in  its  stye  bv  a  fall  of  part  of  ibe  eh 
cliff  under  Dover  Casile,  Dec.  14,  isfo.     On  the  23d  of  Mayj 
IBO  days  after  the  accident,  Mr,  Mantel)  was  told  that  some  t>l 
workmen  employed  in  removing  the  fallen  chalk  had  heard 
whining  of  a  pig.     He  encouraged  them,  in  consequence,  to 
jnre/ the  chalk  ftomUiea^^e  uuAet  vVwiiwcdoa^iat  the  owner. 


iton 

I 


191&.1  Scwityic  Intelligence.  997 

Poole,  who  was  present.  He  was  soon  afterwards  sorprised  to  see 
the  pig  alive  extricated  from  its  confinement.  Its  figure  was  e3(- 
tremely  emaciated^  haVin^  scarcely  any  muscles  discernible ;  and  its 
bristles  wereerect^  though  not  stiff,  but  soft,  clean,  and  white.  The 
animal  was  lively,  walked  well,  and  took  food  eagerly.  At  the  time 
of  the  accident  it  was  tat,  and  supposed  to  have  weighed  about 
160  lbs ;  but  it  now  weighed  only  40  lbs.  Mr.  Mantell  was  assured 
that  at  the  time  of  the  ^11  there  was  neither  food  nor  water  in  the 
stye,  which' is  a  cave  about  six  feet  square,  dug  in  the  rock,  and 
boarded  in  the  front ;  and  the  whole  was  covered  about  30  feet  deep 
in  the  ibllen  chalk. .  The  door  and  other  wood  in  front  of  the  stye 
had  been  much  nibbled,  and  the  sides  of  the  cave  were  very  smooth, 
having  apparently  been  constantly  licked  for  obtaining  the  moisture 
exuding  through  the  rock.  There  was  no  doubt  that  some  of  the 
loose  chalk  in  front  had  been  eaten ;  and  from  the  appearance  of 
the  excrement,  it  may  be  conjectured  that  it  had  passed  more  than 
once  through  the  intestines. 

IV.  French  Academy  of  Sciences. 

By  a  Royal  Edict,  dated  the  26th  of  March,  1816,  the  First 
Class  of  the  French  Institute  resumes  the  name  of  the  Royal.  Aca- 
demy of  Sciences.  It  preserves  the  organisation  and  distribution 
in  secticHM  of  the  First  Class  of  the  Institute.  It  is  composed  as 
follows : 

Sect.  1.  Geometry. — MM.  le  Comte  Laplace^  le  Chevalirr 
Legendre,  Lacroix,  Biot,  Poinsot,  Ampere. 

Sect.  2.  Mechanics, — MM.  Perier,  de  Prony,  le  Baron  San^f^ 
Molard,  Cauchy,  Breguet. 

Sect.  3.  Astronomy. — MM.  Messier,  Cassini,  Iiefrangais^La- 
lande,  Bonvard,  Burckhardt,  Arago. 

Sect.  4.  Geography  and  Navigation. — MM*  Buache,  Beau- 
temps-Beaupre,  JRosseL 


Sect.  5.  General  Phj/sics.-^MM.  Rochon,  Charles,  Liefevre-* 

ineau,  G 

Sect.  6. 

jyeux,  1( 

Sect.  7-  Mineralogy. — MM.  Sage,  Haiiy,  Duhajpel,  Lelievre, 


rny, 
Gineau,  Gay-Lussac,  R)issoo,  Girard. 
Sect.  6.  Chemistry. — MM.  le    Con 
Deyeux,  le  Comte  Chaptal,  Thenard,  Thenard. 


Sect.  6.  Chemistry. — MM.  le   Comte  Berthollet,   Vauquelin, 

Ch     ■  ^"      — 


le  Baron  Ramond,  Brogniard. 

Sect.  8.  Botany. — MM.  de  Jussieu,  de  Lamarck,  Desfontaines, 
Labillardiere,  Palissot-Beauvois,  Mirbel. 

.  Sect.  9.  Rural  jEco/iomy.— MM.  Tessier,  Thouin,  Huzard,  Sil- 
yestre,  Bosc,  Yvart. 

Sect.  10.  Anatomy  and  Zmlogy. — MM.  le  Comte  Lacdpede, 
Richard,  Finel,  le  Chevalier  Geoffi:oy.Saint*Hilaire,  latreille, 
Pumenil. 

Sect.  11.  Medicine  and  Surgery. — MM.  le  Chevalier  Portal, 
le  Chevalier  Halle,  le  Cheval^r  Pelletan,  le  Baron  Percy,  le  Baron 
QprvisartiDeschampsi  te  Chevalier  Delunbre,  Perpetual  ' 
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for  the  Malhematicnl   Sciences ;    le  Chevalier  Cutier,  Peipetnd 
Secretary  for  the  Physical  Sciences. 

V.  Fcr  menial  ion. 


Gay-Lus8ac  conceives  tliat  during  fermeDtation  sugar  ia  coo* 
■vetted  into  nearly  equal  weights  of  alcohol  and  carbonic  acid.  Hu 
reasoning  le  as  follows  :  sugar,  he  conceives,  is  coii^>osed  by  weight 
of  0-4  carbOQ  aud  OS  water,  or  of 

1  volume  vapoiir  of  carbon 

1  volume  vapour  of  water 

»or  of 1  volume  vapoar  of  carbon 
1  volume  of  hydrogen 
^  volume  of  oxygen. 
Alcohol  is  composed  of 

1  volume  vapour  of  water  =  -f '  '"']'""  hydrogen 
■^  (_i  volume  oxygen. 

Let  us  triple  all  the  elements  of  sugar  to  render  the  quantity  of 
■'-igen  the  same  in  both,  it  will  then  be 

3  volumes  vapour  of  carboa 
3  volumes  of  hydrogen 
f  volumes  of  oxygen. 
It  is  obvious  that  in  order  to  convert  sugar  into  alcohol  we 
withdraw 

]  volume  of  the  vapour  of  carbon 
1  volume  of  oxygen  gas, 
which,  by  combining,  form  1  volume  of  carbonic  acid,|  If  we  reduce 
these  volumes  to  weights,  we  find  that  100  parts  of  sugar  are  cm- 
verted  by  fermentation  inlo  5 1  -34  alcohol  and  48'66  carbonic  acidi 
(See  Aonales  de  Chimie,  xcv.  317. 


Let 
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VI.   Composiliov  of  Gum  Tragacanlh. 
According  to  Bucholz,  gum  tragacanth  is  composed  of 

Gum 57 

Jelly   43 

100 


The  jelly  is  the  substance  which  makes  tragacanth  swell  when  h 
is  put  into  water.  The  gum  is  soluble  in  cold  water,  but  not  tHS 
jelly ;  but  the  jelly  dissolves  in  boititig  water,  and  then  loses  the 
properly  of  gelatinizing. 

VII.  Method  of  ollainmg  pttre  Sulphate  of  Manganese. 

I  am  not  sure  that  Fischer's  mode  of  obtaining  this  salt  in  a  state 

of  puaty  is  known  to  BnOsb  cVtenu^a.    On.  ^uut  accouot  1  ahoU 


rof 

I 

ce 

Q- 

1 


iSie.j  Scientific  Intelligence.  39J 

slate  it  here ;  becanae  it  is  easy,  and  by  far  the  cheapest  mode  with 
which  1  am  acquainted.  Take  one  part  of  green  sulphate  of  iron 
and  four  parts  of  black  oxide  of  manganese ;  reduce  boili  ro  powder, 
and  mis  them  well  together.  Then  expose  the  mixture  to  a  red 
heat  in  a  crucible.  The  dry  mass,  when  digested  in  water,  lets  a 
sulphate  of  manganese  dissolve  which  is  entirely  (tee  from  iron  and 
copper.  Care  must  be  taken  that  the  oxide  of  manganese  employed 
be  free  from  lime;  otherwise  the  quantity  of  sulphate  of  manganese 
obtained  will  be  small  in  proportion  to  the  quantity  of  tliac  earth 
present. 

VIII.  Native  Carltmale  of  StTontian. 
Some  time  ago  I  dissolved  3  oz.  -lOO  gr.,  or  1840  gr.,  of  tbrf  I 
native  carlionate  from  Strontian,  in  Argylshire,  in  nitric  acid,  anAj 
separated  the  nitrate  of  strontian  by  crystallization.  After  haviDuj^ 
separated  three  or  four  ditterent  crops  of  crystals,  there  remainsS 
behind  a  mother  liquid,  from  which  I  could  procure  no  more  nitrattf! 
of  strontian,  either  by  spontaneous  crystallization  or  evaporationi- 
I  therefore  evaporated  the  whole  to  dryness,  and  digested  the  dry 
mass  in  alcohol.  The  aicolioHc  solution  being  filtered,  a  white 
powder  remained  on  the  filter,  which  was  nitrate  of  strontian.  On 
being  dissolved  in  water,  and  evaporated)  it  yielded  crystals  of  pure 
nitrate  of  strontian  to  the  very  last  drop.  The  alcoholic  solution 
was  evaporated  to  dryness,  and  re-dissolved  in  water.  The  colour 
of  the  solution  was  yellowish  brown ;  but  the  tinge, !  conceive,  was 
owing  to  part  of  the  alcohol  having  been  altered  by  the  heat ;  for 
ammonia  threw  down  nothing  from  the  liquid,  nor  altered  its 
colour.  Carbouate  of  soda  threw  down  26  grains  of  carbonate  of 
lime ;  but  the  liquid  remained  as  deeply  coloured  as  ever. 

It  appears  from  this  experiment  that  native  carbonate  of  strontian 
contains  a  portion  of  carbonate  of  lime,  either  mixed  or  In  combi- 
nation. As  1840  grains  yielded  26  grains  of  carbonate  of  lime,  it 
follows  that  in  the  native  carbonate  of  strontian  there  is  contained 
l'4l  percent,  of  carbonate  of  lime.  During  the  evaporation  of  the 
alcoholic  solution,  a  portion  of  it  was  accidentally  spilled,  by  a 
sudden  motion  of  the  sand-bath  on  which  it  was  evaporating. 
Hence  the  quantity  of  carbonate  of  lime  was  greater  than  I  found  ; 
perhaps  it  amounts  nearly  to  two  per  cent.  Thus  it  appears  that 
Dative  carbonate  of  strontian  contains  as  much  carbonate  of  lime  as 
arragonite  does  of  carbonate  of  strontian. 

IX.  might  of  an  Mom  of  Stronllav. 
TTie  weight  of  an  atom  of  strontian  which  I  gave  in  my  table 
{Aiinah  of  Piiilosopliy,  vol.  il.  p.  46},  being  founded  00  experi- 
ments made  with  native  carbonate  of  strontian,  cannot  be  quite 
correct.  1  thought  it,  therefore,  proper  to  make  an  experiment 
with  artificial  carbonate,  which  I  knew  to  be  pure.  1  dissolved  600 
grains  of  nitrate  of  strontian  in  water,  and  precipitated  It  by  car- 
bonate of  soda.  The  precipitate,  after  being  well  washed  and  dr' 
weighed  300-8  grains  of  caibonaXe  o£  sijocSlvan.    \Wt  ^wa^        _ 
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carbonate  were  dissolved  wiih  the  proper  precautions  in  nitric  add. 
This  experiment  was  iwice  repeatad.  TTie  loss  of  weight  each  time 
was  299  grains.     Tliercforti  caibonale  of  stroatiaa  is  composed  of 

^i  Carbonic  acid     21>'9  or  I  atom 

H"  StroDtian    ^ 70-1  or  1 

■T  100-0 

Hence  it  follows  that  an  alom  of  strontian  weighs  6-449.  I  con- 
sider this  result  as  agreeing  sufficiently  with  Klaprolh's  cxpcrimenO. 
He  found  tliat  ihc  native  carbonate  lost  30  grains  when  dissolved  la 
an  acid.  Now  us  this  mineral  contains  a  mixture  of  carbonate  of 
lime,  it  ought  to  lose  more  weight  when  dissolved  in  an  acid  thsn 
pure  carbonate  of  strontian ;  for  carbonate  of  lime  contains  43*2 
percent,  of  carbonic  acid.  If  we  suppose  my  experiments  correct, 
atid  native  carbonate  of  strontian  to  contain  1-4  per  cent,  of  car- 
bonate of  lime,  it  ought,  when  dissolved  in  an  acid,  to  lose  SO'OSG 
grains  in  weight.  Now  this  almost  agrees  with  the  cKperlmeat  of 
^l«proth<     The  difference  does  not  amount  to  ^,4t  P^ut- 

X.  Numler  of  Plants  known. 
According  to  Humboldt,  the  species  of  plants  at  present  koomi 
amount  to  44,000.     Of  these,  6,000  are  cryplogamous ;  the  re- 
maining 3S,C00  have  flowers.     The  distribution  of  these  38,000 
phanerogamous  plants  is,  according  to  Humboldt,  as  follows : — 

Europe    '  7,000 

Temperate  regions  of  Asia 1 ,50O 

Asia,  within  the  tropics  and  islands     4,600 

Africa .■ 3/X)0 

Both  temperate  regions  of  America    4,000 

America  between  the  tropics 13,000 

New  Holland,  and  islands  in  the  Pacific  . .  5,000 

38,000 

The  plants  described  by  the  Greeks,  Romans,  and  ArabiaiUj 
scarcely  amounted  to  1,400.    (Humlwldt's  Nova  Genera  et  " 
Plantanim,  Prolegomena,  p.  1 1. 

XI.   rerdlgm. 

Hitherto  verdigris  has  been  chiefly  mannfaclured  in  Franeej' 
but  a  manufactory  of  it  has  lately  been  established  at  Deptford,  near 
Ivondon.  I  h^d  the  curiosity  to  examine  a  portion  of  this  verdi- 
gris, that  I  might  be  able  to  compare  it  with  the  French,  the 
composition  of  which  was  already  known  to  chemists  from  the  ex- 
periments of  Proust. 

100  grains  of  the  verdigris  being  digested  for  some  time  in 
about  a  pint  of  distilled  water,  the  whole  was  thrown  ujxrn  a  filter. 
I  was  surprised  at  the  length  of  time  requisite  to  allow  the  liquid 
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I  was  able  in  this  way  to  sepamte  completely  the  soluble  part  (^  the 
verdigris  f com  <  the  insoluble.    The  insoluble  portion^'  bein^  dried  ^ 
in  the  open  air^  weighed  54'S  grains:  of  course  45'7  grams  had' 
been  dissolved. 

The  solution  consisted  entirely  of  acetate  of  copper^  .and  was 
composed  of 

Black  oxide  of  copper ^ 20 

Acetic  acid    ....«• 12*^ 

32-85 

Hence  it  is  obvious  that  this  portion  of  acetate  of  copper  in  th^' 
verdigris  was  combined  with  12*85  grains  of  water. 

The  insoluble  portion,  which  weighed  54*3  grains^  consisted 
chiefly  of  subacetate  of  copper,  but  contained  likewise  some  car* . 
bonate  of  copper.  This  carbonate  1  found  could  be  separated  from  f 
the  subacetate  by  means  of  diluted  sulphuric  acid;  for  the  carbonate 
is  much  more  soluble  in  this  ^cid  than  the  subacetate.  The  analysis 
made  in  thb  way,  however,  cannot  entirely  be  depended  upon,  as 
it  somewhat  overrates  the  quantity  of  carbonate  of  copper ;  because 
the  whole  dissolved  in  the  sulphuric  acid  during  the  efTervescence  is 
considered  as  carbonate,  though  part  of  it  probably  is  subacetate. 
My  analysis  gave  the  following  quantities : — 

Subacetate  of  copper    • 23*36 

Carbonate  of  copper • 12*10 

Water  18-84 

64-30 . 

By  dissolving  100  grains  of  verdigris  in  water  by  means  of 
sulphuric  acid,  and  tlirowing  down  the  copper  from  the  solution  by 
a  cylinder  of  zinc,  I  obtained  38  grains  of  copper  very  nearly.  Mr. 
Benicke  informed  me  that  14,107  lbs.  of  copper  were  converted  in 
his  manufactpry  into  41,880  lbs.  of  verdigris.  Hence  the  copper 
|n  100  grains  of  verdigris  ought  to  be  only  33-72  lbs.  From  this 
it  is  obvious  that  the  verdigris  loses  weight  by  keeping.  The 
portion  which  I  examined  had  stood  for  some  time  wrapped  up  in 
paper  in  my  laboratory,  and  probably  lost  a  portion  of  its  weight 
before  I  examined  it;  so  that  the  quantity  of  water  which  I  found 
in  it,  though  considerable,  was  not  the  whole  which  it  had  con-' 
tained  when  originally  manufactured.  French  verdigris,  accord- 
ing to  the  analysis  of  Proust,  cpntains 

Soluble  acetate  of  copper «...  56 

Insoluble  subacetate • 44        * 

,100 

XII.  loliie. 

This  is  a  nfineral  which  wsts  fi^t  formed  into  a  peculiar  spedcfs 
by  Werner.    It  was  bM  cribed  by  Cordier  in  the  Journal 

4c  Physique;  and  Hiil^  »?  *i«X«\A  a,\c\t(ii\ie,^^^>^^^^ 
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exhibits  one  colour  when  viewed  by  reflected  light,  and  another 
when  seen  by  transmitted  light.  Lucas,  in  the  second  volume  of 
his  Tableau  des  Espaces  Minerales,  proposes  lo  call  it  cordierite,  on 
the  supposition  (which  is  ill  founded)  that  Cordier  was  the  disco- 
verer of  it.  Karsten  gave  it  the  name  of  loliie,  from  its  violet 
colour.  This  mineral  has  hitherto  been  found  only  in  the  kingdom 
of  Granada,  in  Spain,  in  two  places.  1.  At  Grauatillo,  nearNijar, 
disseminated  in  a  blue  clay  contained  in  green-stone.  2.  At  the 
bay  of  St.  Pedro,  in  what  Cordier  describes  as  a  lava. 

Its  coloiu:  is  violet-blue,  approaching  to  black.  Its  primitive 
tbna  is  a  six-sided  prism ;  but  it  occurs  liliewise  in  twelve-sided 
prisms,  and  in  grains.  Fracture  sometimes  imperfectly  foliated, 
fOnietinies  imperfectly  conchoidal.  Lustre,  vitreous.  Sometimes 
nnke ;  sometimes  translucent  on  the  edges.  Specific  gravity  2-560. 
Stfore  the  blow-pipe  it  melts,  with  difficulty,  into  a  greyish-gr«en 
enamel. 

It  has  been  lately  analyzed  by  Gmelin,  who  foiuid  its  coastitaeots 
at  follows: — 

Silica  4Z-S 

Alumina 34'4 

Magoesia     5'S 

Lime   1*/ 

Oxide  of  iron IS-O 

Oxide  of  manganese l'7 

101-2 
The  mineral  from  India  known  by  the  name  of  sapfiir  iFeau, 
which  has  an  indigo-blue  colour,  and  the  specific  gravity  of  ftoni 
2*555  to  2'670,  has  likewise  been  analyzed  by  Gmelin.     He  found 
its  constitueuta  as  follows  : — 


Silica   43-e 

Alumina 37*6 

Magnesia     U'7 

Lime .' 3'1 

Potash?    1-0 

Oxide  of  iron -I'S 

Oxide  of  manganese Trace 


99-5 
From  this  analysis  it  seems  to  follow  that  the  saphir  d'eau  is 
iolite. 

Xill.  Blue  Mineral  from  Vesuvius. 
Tliis  mineral  was  first  noticed  by  Bretslak,  in  his  Voyages  dans  la 
Campanie.  Bruun  Neergaard  considered  it  as  a  variety  of  hauyne 
(Jour,  de  Mines,  No.  li!5);  and  in  Lucas's  Tableau  des  Espaces 
Minerales,  vol.  ii.  p.  226,  it  is  classed  under  the  species  hauyne. 
Its  colour  is  that  of  \i\tTa-ttia't\ftc,  miXi.  a.  \We  of  grey.  In 
powder  has  a  ligM  bWe  co\ow. 
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It  occuts  in  plates  about  two  line^  in  thickness.  Lustre,  dul^; 
sometimes  glimmering.  Fractorei  €veni  earthy.  Opake.  Semi« 
hard.    Does  not  scratch  glass.    Has  a  strong  clayey  taste. 

The  following  table  exhibits  thp  result  of  the  various  analyses  that 
liave  been  made  of  the  lazulite,  of  ultra-marine^  of  hauyne^  and  of 
the  blue  mineral  from  Vesuvius.  . 


sntca. 

Alcmnina  ...^ 

MagDfftia 

liiipe 

Potash 

Boda  ....« 

Oxld«  of  iron 

Oxide  of  manganese . . 

Svlphoric  acid 

#alphare(eH  hydrogen  . 

Carhonic  acid.. 

Water 


Totab. 


Lazuli  te. 

« 

+ 

46*0 

49-0 

14*5 

11-0 

..i.. 

2*« 

18*3 

16-0 

— 

8-0 

..-. 

Trace 

s-o 

4*0 

S-7 

2-0 

Trace 

Trace 

12-6 

— 

20 

Trace 

100 

92*0 

Ultra 
marine. 


Sb'8 
348 

1-6 

23'2 


31 
1-5 


100 


Bloe  mine« 
ral  from 
Yesuvios. 


Hauyne. 


471 
18-5 

5-4 
6-4 

13-7 

Trace 

1-2 

1-0? 

1-0?. 

iPrace 


94*3 


II 
30-0 

150 

15*4 
U-O 

1-0 

11-6 


87 


«» 
35Jg 
16-8r 

ii-at 

15*45 

12-7T 
Trace 

1*00 


96*35 


From  the  preceding  analysis,  supposing  it  accmrate,  it  is  obvious 
that  the  bluis  mineral  from  Vesuvius  is  specifically  different  from 
hauyne^  Besides,  the  external  characters,  as  fsur  as  they  can  be 
made  out  from  the  preceding  imperfect  description^  which  I  hav^ 
translated  from  Leopold  Gmelin^  show  us  that  the  two  minerals  do 
not  resemble  each  other.    '  . 


XlVf  Anhydrite  from  Ilefeld,  in  the  Harz. 

Stromeyer  has  lately  analyzed  an  anhydrite  from  Ilefeld^ 
Harz^  and  found  its  constituents  as  follows : — 

Lime 40'673 

Sulphuric  acid ^ 55*801 

Carbonic  acid 0*087 

Oxide  of  iron 0*254 

Silica 0-231 

Bitumen  •...••.... 0*040 

Water 2*914 

Common  salt  .•••... Trace 


in  the 


100*000 


•  Klap rotby  Beitrage,  voL  i.  p.  196, 

f  Gmelin,  Schvteigser's  JonrMl^  yoK  xlv'.  p.  3^1. 

\  Clement  and  Desormes,  Ann.  de  Chin^  tdE  l«><''  p;  9f T. 

4  Gm^in,  Schweiggtr's  Jovmal,  tofe;fdM 

i  Yaaquelio,  Joiir.  de  Mines,  No.e|;' 

*•  JniuOt  tfPhn9$9phSi  Y6V.  W.  jf.-l 


Vv.\.  o. 
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Or  of        Anhydrous  sulphate  of  lime   85*8f  7 

HydroDs  sulphate  of  lime  • «« •  •  13*400 

Carbonate  of  lime 0*138 

Oxide  of  iron 0*254 

SiUca 0*231 

Bitumek 0*040 

Common  salt • « Trace 

100-000 

XV.  Indurated  Carbonate  of  Magnesia, 

This  variety  of  native  magnesia,  as  the  species  has  been  impro- 
perly named,  was  first  observed  by  Haussmann  at  Bax^Tngarten,  ia 
Silesia.  It  was  at  first  taken  for  lithomarge.  Its  properties  are  as 
follows : —  . 

The  colour  of  the  fresh  fracture  is  snow-white.  Pieces  th^t  have 
been  exposed  to  the  weather  have  a  yellowish-white  colour^  pa$dD| 
into  ochre-yellow.  Fracturci  fine  granular,  uneven ;  here  and  iben 
passing  into  splintery,  and  even.  Fragments  indeterminate,  kod 
sharp  edged.  Lustre,  dull.  Does  not  acquire  any  lustre,  thoi^ 
scratched  with  the  nail.  Scarcely  translucent  on  the  edges.  Verj 
difiBcultly  frangible,  and  difficult  to  reduce  to  powder.  Sciatcbo 
fiuor  spar  and  glass,  and  gives  weak  sparks  mih  steel.  Does  not 
adhere  to  the  tongue.    Specific  gravity  2*95. 

According  to  the  analysis  of  Stromeyer,  it  is  composed  of 

Magnesia 47*65S4 

Carbonic  acid    50"764d 

Oxide  of  manganese 0*21 17 

Water    1*3906 

1 00-0000 

This  analysis  would  make  the  weight  of  an  atom  of  magnesia 
3*581,  which  is  a  little  higher  than  the  weight  resulting  fromBer- 
zelius's  analysis  of  sulphate  of  magnesia. 


Article  XII, 

New  Patents. 


William  Adamson,  St.  George*s,  Hanover-square,  Londim; 
for  a  principle  by  which  a  horizontal  wheel  may  be  so  moved  aboat 
its  axis  by  water  as  to  give  it  a  power  considerably  greater  than  can 
be  obtained  by  the  application  of  water  to  a  wheel  in  any  othet 
position.    Dec.  22,  1815. 

William  Plknty,  Newbury,  Berks,  iron-founder ;  for  a  plough 
or  agricultural imi^'emcuti  iswAfc o\v«xx\\ai^\^^^ 


1816.]  New  Patents^  40$ 

ing  a  two-fold  purpose^  so  that  land  may  be  both  pared  and  ploughed. 
Dec.  22,  1815.  '      * 

John  Millington,  of  Duke-street,  Manchester-square,  en- 
gineer ;  for  certain  machinery  to  be  moved  by  wind^  steam, 
manual  labour,  or  any  of  the  processes  now  employed  for  moving 
machinery;  by  means  pf  which,  boats,  barges,  and  other  floating 
vessels,  may  be  propelled  or  moved  in  the  water.    Feb.  1,  1816. 

John  BoDf^EM,  of  Dartford,  Kent,  paper-maker;  for  a  pro- 
cess for  reducing  rags  or  articles  composed  of  silk,  linen,  or  cotton, 
after  they  have  been  used,  and  bringing  them  into  their  original 
state,  and  rendering  the  material  of  which  they  are  composed  fit 
to  be  re-manufactured,  and  again  applied  to  beneficial  and  useful 
purposes.    Feb.  3,  1816. 

John  Gborgr  Druke,  of  Chapman-street,  Pentonville,  che«- 
mist;  for  a  method  of  expelling  the  molasses  of  syrup  out  of 
refined  sugars,  in  a  shorter  period  than  is  at  present  practised  with 
pipe-clay.     Feb.  3,  1816. 

William  Baynh AM,  of  London-road,  Surrey,  chemist;  for  a 
composition  for  makipg  leather  and  other  articles  water-proof. 
Feb.  20,  1816. 

Joseph  Manton,  of  Davies-street,  Berkeley-square,  gun  maker; 
for  improvements  in  the  construction  and  use  of  certain  parts  of 
£re-arms,  and  also  of  the  shoeing  of  horses.    Feb.  29,  1816. 

Francis  Turrbl,  of  Long  Acre>  coachmaker;  for  a  wheel- 
guard.    March  2,  1816. 

George  Frederick  Mcntz,  of  Birmingham,  roller  of  metals ; 
for  a  method  of  abating,  or  nearly  destroying  smoke,  and  of  ob- 
taining a  valuable  product  therefrom.    March  2, 1816. 

John  Wood,  the  younger,  of  Bradford,  worsted  spmner,  and 
Joshua  Wordsworth,  of  Leeds,  machine-maker ;  for  improve- 
ments in  machineries  applicable  to  spinning.    March  2,  1816. 

Bryan  Donkin,  of  Grange-roaa,  Bermondsey,  in  Surrey,  en- 
gineer; for  a  mean  or  method  of  e£fecting  certain  purposes  or  pro- 
cesses in  which  a  temperature  above  that  of  boiling  water  is  requisite 
or  desirable,  by  applying  the  temperature  requisite  or  desirable  in 
the  said  process  for  effecting  the  said  purposes  in  a  new  manner. 
March  2,  1816. 

John  Leigh  Bradbury,  of  Gloucester,  gentleman ;  for  im- 
provements in  the  machinery  for  spinning  of  cotton,  flax,  wool, 
tow,  worsted,  or  any  other  fibrous  substance.     March  9,  1816. 

P.  F.  Montgolfier,  of  Leicester-square,  Middlesex,  engineer, 
and  H.  D.  Dayme,  of  the  same  place,  gentleman ;  for  improve- 
ments in  a  machine,  which  acts  by  the  expansion  or  contraction  of 
ftir  heated  by  fire ;  and  which  machine  is  applicable  to  the  raising 
of  wa^er,  or  giving  motion  to  mills  or  other  machines.  March  14j 
1816. 

Pierre  FRAN901S  Montgqlfier,  of  Leice$tertsquare, .  en- 

finefr,!  nproyements  on  the  machine  denominated  Bellier 

iydr  tulic  Ram,    March  U»  ISl^. 
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WiLLUM  Wjjst  and  Daniel  West,  both  of  Bombay;  fi» 
certain  methods  of  producing  and  applying  power  and  moiion  Ig 
presses  and  otiier  mechanical  apparatus.     March  lA,  iai6. 

James  Dawson,  of  the  Strand,  Esq.;  for  Dew  or  improved 
means  of  producing  or  communicatiDg  motion  in  or  uuto  bodira, 
«ither  wholly  on  in  pact  surrounded  by  water  or  air,  or  any  or 
cither  of  them,  by  the  re-union  of  suitable  apparatus  upon  the 
water  or  air,  or  upon  both  of  them.     March  14,   IHIG. 

Enoch  Tonkin,  of  the  Ciiy-road,  Middlesejij  fjSLJ?_^^ 
leflectiDg  stove  for  liglit  and  heat.  March  :20,  1816. 
.'  JoBN  FiTKiN,  of  Old  stwet-roBd,  Shoreditch,  truss  maker, 
^ILLIAH  FiTKiN,  of  the  same  place,  truss  maker,  and  Josei'H 
Barton,  of  Lombard -street,  gdiitleman ;  for  a  new  truss.  March  23, 
5W16. 


Article  XIII. 

Scientific  Books  in  hand,  or  in  the  Press. 

■  Mr.  Donovan  has  now  in  the  Press  an  Essay  on    the    Origin,  Pro 

fess,  and  present  State  of  Galvanism.  It  is  divided  into  three  partt. 
he  first  part  eontains  a  sketch  of  the  History  of  GalvanistD,  divided 
ioto  four  periods;  the  second,  investigations  experioiuntal  and  specu- 
lative of  the  principal  hypotheses  ;  viz.  of  those  of  Volta,  Fabroni, 
^d  of  the  British  Philosophers ;  of  the  hypothesis  of  electro-cbemjcal 
affinity,  as  maintained  by  Davy  and  Bcrzeliug  ;  and  of  the  identity  of 
the  agent  in  galvanic  and  electric  phepomena-  The  third  part  cob- 
tpins  a  statement  of  a  new  Theory  of  Galvanism  ;  and  is  divided  inla 
Ivo  chapters. 

In  this  theory,  the  agency  of  an  electric  or  a  galvanic  fluid  is  not 

<«dmitted;  the  phenomena  are  conceived  to  be  explicable  by  the  mere 
deration  of  chemical  affinity. 

'  Mr.  Holmes  is  about  to  publish  a  Treatise  on  the  Coal-Mines  of 
Jjurbam  and  Northumberland,  contahiing  Accounts  of  the  different 
fhtal  Explosions  which  have  taken  place  within  the  last  twenty  Years, 
ind  the  means  proposed  for  their  remedy ;  illustrated  by  Plates  of 

-  Safety  Lamps,  Ac. 
,    Mr,  Weyland's  Work  on  the  Principles  of  Papulation  and  Pro- 
duction, as  they  are  aftected  by  the  Progress  of  Society,  is  just  ready 
lorpiAlication. 

I  The  Life  of  the  Venerable  Antiquarian  William  Ilutton,  including 
•  History  of  his  Family,  and  a  particular  Account  of  the  Riots  at 
piftningham  in  1791,  is  about  to  be  published  under  the  Auspices  of 

^  M»  daughter. 

Mr.  Pybus  has  just  ready  for  Publication  a  French  Grammar,  ofl 
■n  entirely  new  Principle;  by  which  the  Language  may  be  acquired 

'or  tanght  in  an  easy  aod  expeditious  manner. 

A  TranslaLioo  from  the  original  German,  of  Professor  Morgensterp's 
Tour  in  1809,  1(310,  through  part  of  SwiUerland,  Italy,  Naples,  Hc^ 
with  Additions,  ie  in  ihe  ttees. 


M^y 


IhiearplqgicatTalif, 
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Article  XIV. 
METEOROLOGICAL  TABLK. 


BUtOMETER. 

HvfT.    ai 

n 

a 

IS1& 

Wind. 

Mai. 

Mm. 

Med. 

Max. 

UiD. 

Hed. 

Bfcm. 

Raia. 

3d  Mo. 

March  20 

N    W 

i9-96 

29-91 

29-935 

47 

32 

395 

C 

21 

E 

30  01 

29'9C 

29-985 

48 

38 

380 

70 

22 

S      £ 

30-20 

3001 

30-105 

53 

35 

44-0 

55 

29 

E 

30' 27 

30-20 

30-235 

48 

34 

410 

55 

24 

N     E 

30-27 

30-08 

30-175 

39 

34 

36-5 

58 

25 

N     E 

30-08 

30-05 

30-065 

41 

34 

37-5 

60 

26 

N     E 

30-14 

30-08 

30110 

42 

35 

38-5 

63 

27 

N     E 

30-14 

30-10 

30-120 

42 

33 

37-5 

53 

28 

£ 

30-12 

30-10 

30-110 

42 

33 

37-5 

47 

• 

29 

£ 

30-16 

30-12 

30-140 

43 

32 

37-5 

51 

30 

£ 

30-15 

3012 

30-135 

45 

25 

350 

31 

S      E 

30-15 

30-07 

30110 

47 

26 

36-5 

61 

4tbMo. 

April] 

S      E 

30^)7 

29-88 

29-935 

50 

29 

39-5 

55 

2 

S      E 

29-79 

29-75 

99-770 

47 

29 

38-0 

49 

3 

S      E 

29-91 

39-79 

29-850 

43 

27 

35-0 

60 

4 

E 

29-97 

2995 

29-960 

51 

26 

38-5 

75 

5 

Var. 

29-95 

29-58 

^9-765 

57 

^9 

43-0 

55 

6 

S     W 

29-58 

29ii 

29-345 

55 

32 

43-5 

60 

■16 

? 

W 

29-03 

28-95 

28-990 

49 

33 

41-0 

62 

•31 

9 

8 

N     E 

29-16 

29-15 

29141 

4S 

31 

39-5 

65 

9 

N 

29-15 

59-09 

29-130 

46 

39 

42-5 

69 

■21 

10 

S      E 

29-** 

3934 

29-390 

55 

35 

45-0 

82 

11 

N     E 

29-61 

29-*+ 

29-525 

50 

38 

44-0 

86 

■52 

12 

N    W 

29-70 

ay-6i 

29-635 

49 

33 

41-0 

6\) 

32 

13 

N 

29-70 

29.49 

29-595 

40 

24 

32-0 

0 

U 

N    W 

29-61 

29-49 

29-550 

40 

28 

34-0 

55 

3 

15 

N    W 

29-62 

29-55 

39-585 

45 

32 

38-5 

50 

16 

N    W 

ay- 55 

29-38 

29465 

51 

40 

45-5 

^9 

1 

17 

N    W 

29-52 

59-38 

29-450 

56 

30 

43-0 

56 

IS 

S       E 

29-64 

29-4:8 

29-560 

59 

36 

47-5 

52 

303^ 

28-95 

29-762 

59 

24 

39-66 

60 

1-56 

«  obserTationi  in  each  line  of  (he  table  apply  to  a 
I,  beetnnlitf  at  9  A.  H.  on  the  da;  indicated  in  the 
tei,  that  the  retnlt  is  InEladed'iti  the  next  foltow 
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REMARKS. 

Tfdrd  Month, — 21.  Breeze;  diiDshine.  89.  The  same.  S3.  Aboat  sun-iet,  i 
t>ody  of  shallow  Cumulottratu$f  with  an  abrnpt  boundary  forward ,  adyanccd  froa 
the  £.  24.  Clondy  :  breeze.  25.  The  same.  t6w  The  same.  27.  The  same. 
28.  Breeze  stronger,  unsteady  :  Cumultu,  29.  Breeze :  Cumuhit  passing  to  Ctmm- 
lottratus^  which  cleared  off  at  night,  leaving  a  little  Cirrus  above.  30.  a.  m.  Cloie 
Cumulostratus^  resembling  drapery,  as  frequent  in  cold  spring  weather :  p.  m.  more 
open  sky.  31.  a.  m.  Large  Cumuli :  wfnd  S.  E.  gentle:  the  temp,  was  45P  at 
ten,  a.  m. :  the  roads  are  now  dusty  to  an  extreme  :  Cirrus  passing  to  Ckrostratn 
at  ev^}mg, 

F<f^r0i  Month.'^l.  "HoBa  ttmXi  swubincf  GrrW,  with  haae  above.  2.  Cirr(h 
stMiHSj  with  Cirrus :  breeze  much  stronger.  3.  "Windy t  hoar  frost :  GirrBi. 
4.  Hoar  frost  i  sunshine :  Cirrus^  with  Cumulus :  drains  emit  ao  offensive  gsL 
(This  is  a  very  common  circumstance  after  long  settled  weather,  before  a  chao^, 
and  depends  unquestinnably  in  great  measure  on  a  renewed  electrical  action  oi 
(he  general  surface.)  5.  White  frost :  misty  from  the  N. :  the  wind  N.  E. :  svo- 
•.hine :  at  night  a  lunar  halo  of  the  largest  diameter :  Cirrostratus.  6.  a.  m.  Tbe 
higher  atmosphere  filling :  Cirrus f  Cirrotumus^  &c. :  wind  N. :  a  smart  breeze: 
then  S. W. :  wind  and  rain  in  the  night.  7.  a. m.  Dripping: -sleet:  clondy: 
windy :  Cumulostrati^  succeeded  by  numerous  Ntmbi^  letting  fall  showers  of  lar^ 
opake  hail,  followed  by  rain :  three  distinct  peals  of  thunder,  p.  m. :  one  N., 
another  S.,  and  a  third  near  at  hand,  with  lightning.  8.  Clondy  :  windy.  9.  Windy 
at  N.,  and  more  so  in  the  night,  seemingly  from  the  westward :  rain.  10.  Cmsm- 
lottratus:  some  dripping:  rain  by  night.  11.  a.  m.  Obscurity  early,  with  Cim» 
stratus  beneath  to  S. :  rain  and  wind  chiefly  from  the  N.  £. :  p.  m.  moderate 
weather.  12.  Sky  as  yesterday,  but  the  Cirrostratus  to  N.  £. :  rain  at  mid-day. 
In  the  night  a  gale  from  N.W.,  with  snow  for  two  hours,  13.  a.  m.  The  high 
ground  to  the  W.  and  N.  W .  is  white  with  snow :  with  us  none  remains.  14.  White 
frost  (eight,  a.  m.),  yet  cloudy  overhead,  and  a  group  far  to  the  N.,  in  which  were 
NtmHt  in  an  hours  time  this  group  reached  us,  and  we  had  shawejrs  of  bep?^ 
granular  snow  by  intervals.  15.  Clear  pnorning:  dew:  fair,  though  withi^siii' 
iff  sight:  very  high  tides,  and  much  water  out  iq  the  marshes.  16.  A'aiodenle 
gale  at  S.  and  S.  W. :  some  rain  by  night.  17.  a.  m.  Cloudy :  calm :  iidld. 
18.  Cumulus y  Cirrus:  sunshine,  with  cool  breeze. 


RESULTS. 

Winds  for  the  most  part  Easterly,  non-electric,  keen,  and  drying. 

IQarometer:  Greatest  height 30*27  inches. 

Least  28*95 

Mean  of  the  period    29*762 

Xhermometer ;  Greatest  height 6e<> 

Least ; 24 

Mean  of  tbe  period 39-66 

Mead  of  De  Luc's  Hygrometer  at  9  a.  m , . . .  60® 

Rain 1*56  inch. 

The  vcan  temperature  of  this  period  is  full  8*^  iower  than  that  «if  the 
ponding  portion  of  1815.  It  ha'i  accordingly  presented  a  striking  contrast  ions 
}ajltcr  In  its  effects  on  the  vegctahlo  kingdom ;  not  a  single  day  having  occurred  in 
it  of  that  which  cultivators emphalirally  denominate  "  growing  ueather,**  when  a 
moist  air  Go>«perBtes  with  a  rising  tempcratnre  (perhaps  also  with  Hn  aboddafll 
electricity)  to  stimulate  vegetable  life,  and  make  way  for  the  nnfoldiag  of  its 
products. 

ToTTSMBAlf,  Fourth  Hontk,  22,  1816.  L.  HOWARD^ 


ANNALS 


PHILOSOPHY. 


JUNE,   1816. 


Article  I. 

Biographical  Sketch  of  Alexander  JVihon, 

iCmrtndid  fnm  j).  349.)  ' 

iVe  now  approach  that  era  of  our  author's  life  in  which  w« 
behold  him  emLTgiog  from  the  vale  of  obscurity,  and  uttaiDing  that 
enviable  distiaction  in  the  republic  of  scieoce  and  letters  which  it 
is  the  lot  of  but  few  to  enjoy. 

Mr.  Samuel  F.  Bradford,  bookseller,  of  Philadelphia,  being 
about  to  publish  an  improved  edition  of  Rees's  New  Cyclopaedia. 
Mr.  Wilson  was  introduced  to  him  as  one  qualified  to  supennteod 
the  work ;  and  was  engaged,  at  a  liberal  salary,  as  assistant  editor4 

Not  long  after  this  engagement  he  unfolded  his  mind  to  Mr. 
Bradford  on  the  subject  of  an  American  Ornithology,  and  exhibited 
such  Evidence  of  his  talents  for  a  publication  of  tiiat  nature,  that 
Mr.  Bradford  promptly  agreed  to  become  the  publisher,  and  to 
furnish  the  requisite  funds;  and  now  for  the  tirst  time  Mr.  Wilson 
found  those  obstructions  removed  which  had  opposed  his  favourite 
enterprise. 

All  things  being  thus  happily  arranged,  he  applied  himself  to  his. 
varied  and  extensive  duties  with  a  diligence  which  scarcely  admitted 
repose;  until  finding  his  heahh  much  impaired  thereby,  he  wai 
induced  to  seek  the  benefits  of  relaxation  in  a  pedestrian  excursioit 
through  a  part  of  Pennsylvania,  which  afforded  him  a  favourabls, 
opportunity  of  procuring  sjiecimens  of  birds,  and  some  additional^ 
in^rmation  relating  to  them  of  which  he  was  very  desirous  to  be 

|>0SSI.-S3Cu. 

This  jaunt  was  W»i^<-  in  ihe  month  of  August,  J807;  and  oa 
the  returnof  Mr.  \V'         '■;  «  ahU  aioc4VvMa~"«\'Cvv\*ww<«.V 
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firdouT,  devoting  every  moment  which  could  be  spared  from  Wis 
editorial  duties  to  hi&  ^'rcat  work. 

At  length,  in  the  rnonih  of  September.  1S08,  the  first  volume  of 
the  American  Ornithology  ntbde  its  appeHrance.  From  the  dale  of 
the  arrangement  with  the  pulilisher,  a  prospectus  had  been  issued, 
wherein  the  nature  and  intended  execution  of  the  work  were  speci- 
fied. But  yet  no  one  appeared  to  entertain  an  adequate  idea  of  the 
elegant  treat  whicli  was  about  to  be  afforded  to  the  lovers  of  the  arts 
and  of  useful  literature.  And  when  the  superb  volume  was  pre- 
Knted  10  the  public,  tlMir  delight  was  only  equalkt^  by  tlieir  asto- 
nishment that  our  eountry,  as  yet  hi  lis  infancy,  should  produce  an 
original  work  in  science  that  could  vie,  in  its  essentials,  with  the 
proudest  productions  of  a  similar  natuce  of  the  European  world. 

in  the  latter  part  of  September  Mr.  Wilson  set  out  on  a  journey 
to  the  eastward,  to  exhibit  his  book  and  procure  subscribers.  He 
travelled  as  far  as  the  district  of  Maine,  and  returned  through  Ver- 
mont, by  the  way  of  Albany,  to  Philadelphia.  From  a  letter  to  a 
friend,  dated  Boston,  Oct.  10,  1S08,  wc  have  made  the  following 
extraci  : — 

"  1  have  purposely  avoided  saying  any  lliing  either  good  or  had  oq 
the  encourage ment  I  have  met  with.  1  shall  only  say  tliat,  among 
the  many  thousands  who  have  examined  my  book,  and  among  iliew 
were  men  of  the  first  character  for  taste  and  literature,  I  have 
heard  nothing  but  expressions  of  the  highest  admiration  and  esiem> 
If 'I  hare  been  mistaken  in  publishing  a  work  too  guod  for  Hit 
tountry,  it  is  a  fault  not  likely  to  be  soon  repeated,  and  will  pretty 
Mverely  correct  itself.  But  whatever  may  be  ihe  result  of  fheie 
matters,  l&hall  not  sit  down  with  folded  hands  whilst  any  thing  can 
be  done  (o  carry  my  pmnt ;  since  God  helps  them  who  help  iliem- 
rfWes,  I  am  fixing  corres]  ion  dents  in  every  corner  of  these  northern 
Regions,  like  so  many  piquets  and  outposts,  so  that  scarcely  a  wten 
Of  til  shall  be  able  to  pass  along,  from  York  to  Canada,  but  I  shall 
get  intelligence  of  it." 

From  several  individuals,  in  tiiis  jourriey,  Mr.  Wilson  espc- 
fieaced  the  most  polite  and  encouraging  atteniions  ;  but  ftom 
Others,  and  those  too  from  whom  most  was  expected,  be  met  a 
peception  of  an  opposite  nature,  the  rudeness  of  which  we  should 
hesitate  to  record  if  the  facts  were  not  supported  by  his  osvn  de- 
claration.    From  his  private  journal  we  have  talceo  the  following 


"  Arrived  at ;  waited  on  Dr.  ,  principal  of  the 

sieminHry.  It  was  near  dusk  before  1  could  see  him  ;  and  our  con- 
versation, which  was  held  on  the  steps  leading  to  his  house,  occupied 
ift>out  five  minutes.  He  considered  the  volume  too  expensive  for 
wiy  class  of  readers  about  this  rown.  He  behaved  with  cold  in- 
difference— turned  Over  a  few  leaves  without  any  seeming  interest ; 
and  said,  that  as  far  as  he  could  ^ee  (it  was  nearly  dark)  it  looted 
Well— returned  the  volume,  and  we  partwl,  If,  as  principal  of  (his 
MrffegCj  this  literary  Wmitjat^  sbai  t«  xawt  <A\mw\^\vffi».s.\\<ie  '^1 
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ih^  ,es,ertioff  of  his  pupils  than  he  did  oa  ihe  autlior  of  Ameiiqiif  . 
OrnlthDlogy,  I  don't  much  woitder  that  Storms  ^oA  tempests  should  i 
desolate  tbis  seminary,  and  damp  tlic  energies  of  its  iidiabitants." 

"  Arrivc4  at ,     Called  oo  the  Governor  at  the  Health  ' 

Offiee ;  there  weie  several  Gentleiueu  iii  conipany.  He  turned  over  a 
few  leaves  ver^  carelessly,  asked  $ome  tridii^g  questions,  and  thei|  ' 
threw  the  book  down,  saying — "  1  don't  iriiend  to  give  an  hundred  : 
grid  iwmly  dollars  for  the  knowledge  qJ  birds ! "  Taking  up  » ? 
Hewspsppr  be  began  to  read.  1  lifted  the  book,  and,  without  sb^s 
kiga  wprd,  walked  off  nith  a  smile  of  contempt  for  thiR  very  polUf  r 
atffl  very  learned  Governor.  If  scienee  depended  on  such  (crdrnali: 
a>  these,  the  very  name  would  long  ere  now  have  bten  e^Lti-iict. 

"  Tjie  City  Uecorder  declared  Uiat  be  iiever  read  ur  bought  bo^tk* 
OQ  animals,  fislies,  plants,,  or  bJrd^ — he  saw  no  use  in  ikeia  !  ¥ef 
this  same  replili-  could  nut  abstain  fioiii  ackntmledgii^  the  beauty 
of  ihe  plate^.of  my  Ornithology," 

If  Mr  WiUon  bad  been  treated  wiih  disrespect  by  the  vulgar  or 
illiterate,  he  would  have  imputed  it  to  the  right  cause — a  want  of 
breeding.  Or  if  he  had  lieeu  soliciting  encouragement  to  a  woi^ 
o^  wbieh  he  was  not.  enabled  to  atlbrd  a  specimen,  wheieby  its  cha- 
r^ter  could  be  estimated,  there  might  be  some  palliatbn  i4  Don- 
dgct,  whieh,  placed  in  the  most  fuyourable  point  of  view,  must  sllK 
iMar  the  epitliet  uncivil.  But  the  author  of  American  Ornjthulog]) 
addressed  himstilf  to  persons  of  rank  and  of  learning.  He  modeiilly 
asked  support  equal  to  his  merits  ;  he  claimed  thai  deference  wblcH 
is  ever  due  to  the  gentleman  ;  and,  to  prove  himself  no  pretender  or 
itapostor,  he  cxiiibited  his  Diploma  rtghim  signo  majuri  consigr 
tutium,  the  unquestionable  credentials  of  Science  herself. 

Mr.  Wilson,  iiirer  tarrying  at  home  a  few  days,  departed  to!  the 
^Hthward,  visiting  every  city  and  tot^n  of  importance,  as  far  as 
Savannah,  in  the  stale  of  Georgia.  This  journey  being  performefl 
in  the  winter,  itnd  alone,  was  of  course  not  attended  with  many 
travelling  comforts;  and,  to  avoid  the  inconveniences  of  a  return 
by  land,  he  embarked  ia  a  vessel,  and  arrived  at  New  York  i«-th^ 
mouth  of  Mui'ch,  1809.  Tliis  was  ratlier  an  unproductive,  touv,' 
but  few  subscriptions  being  obtained. 

pf  die  first  volume  of  tbe  Ornithology  only  200vopies  had  been ' 
printed.  But  it  was  now  thouglii  expedient  to  strike  oft'  a  Bev' 
edition  of  300  more,  as  the  increasing  approbation  of  tho  puMic 
warranted  the  expectation  of  corresponding  support. 

Tbe  second  volume  was  published  in  January,  1810;  and  our 
indefatigable  ornithologist  ««  out  for  Pittsburg,  the  latter  part  of 
tjie  same  moiath,  on  his  route  ta  New  Orleans.  After  conferring^' 
with  his  frieiids  on  the  most  eligible  mode  of  descending  the  Ohio,> 
h»  resolved,  contrary  to  their  dieauasuHis,  oavcirturingtu  a  ^ilf  byi 
himself;  this  mode,  with  all  its  inconveniences,  being  coosider«d>  ' 
as  best  suited  to  his  funds,  and  as  most  favourable  to  his  lesearcli 
Accordugiy,  on  Feb,  24,  he  embarked  in  his  little  buat,  and  b; 
adiicH  C  ''■■'V  After  a  variety  oi  ^AsemXatea >«  sowe^ 
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Safety  at  Louisville,  being  upwards  of  700  miles  from  the  place  of 

I  "his  (lejiarture.  Here  he  disposed  of  his  skiff,  and  then  set  out  on 
foot  for  Lexington,  "J-I  miles  further.  At  this  last  place  he  put- 
Chased  a  horse ;  and  being  prepared  for  the  long  and  dbagreeabk 
route  which  lay  before  him,  he  resolutely  explored  his  n-ay  alone, 
and  safely  reached  the  town  of  Natchez  on  May  17>  being  a  6a- 
tancc  of  678  miles  from  Lexington.  In  his  journal  he  says — "TTiis 
journey,  478  miles  from  Nashville,  1  have  perfurined  alone,  through 
tlifiiculties  lliat  those  who  have  never  passed  (he  road  could  not 
have  a  conception  of."  We  may  readily  suppose  that  he  had  not 
ibnly  difficulties  to  encounter,  encumbered  as  he  necessarily  was  with 
Via  shooting  apparatus  and  increasing  baggage,  bnt  also  dangers,  in 
journeying  through  a  frightful  wilderness,  where  almost  itnpent- 
trable  cane-swamps  and  morasses  present  obstacles  to  the  progress 
bf  the  traveller  which  require  all  his  resolution  and  activity  to 
overcome.  Added  to  which,  he  had  a  severe  attack  of  the  dysentery, 
when  far  remote  from  any  situation  which  could  be  productive  of 
feither  comfort  or  relief ;  and  he  was  under  the  painful  necessity  of 
trudging  on,  debilitated  and  dii^pirited  with  a  disease  which  threat- 
ened to  put  a  period  to  his  e:(istence.  An  Indian,  having  been  made 
,  icquainted  with  his  situation,  recommended  the  catinff  of  straw- 
twrries,  which  were  then  fully  ripe,  and  in  great  ahundaDce.  On 
this  delightful  fruit,  and  newly  laid  eggs,  taken  raw,  he  wholly 
lived  for  several  days;  and  he  attributed  his  restoration  to  health  In 
these  simple  remedies. 

Previously  lo  entering  the  wilderness,  Mr.  Wilson  had  the  melan- 
choly satisfaction  of  shedding  tears  of  sorrow  at  the  grave  of  his 
friend,  the  amiable  and  intrepid  Governor  Lewis  ;  who,  distracted 
^y  base  imputations  and  cruel  neglect,  closed  his  honourable  snd 
Bseful  life  by  an  inglorious  act  of  suicide,  in  the  cabin  of  a  seitlei 
named  Grinder,  and  was  burled  close  by  the  common  path,  witb 
nothing  but  a  few  loose  rails  thrown  over  his  grave. 

On  June  (J,  our  traveller  reached  New  Orleans,  distant  from 
Katchez  252  miles.  As  the  sickly  season  was  last  approaching,  it 
was  deemed  advisable  not  to  tarry  long  in  this  place ;  and  his  aStin 
being  despatched,  he  took  passage  in  a  slilp  hound  to  Ni;w  York,  at 
tthicli  place  h«  arrived  on  July  30,  and  soon  readied  Philadelphia, 
eniiched  with  a  copious  stock  of  matej'ials  for  his  work,  ineluding 
'    several  beautiful  and  hitherto  unknown  birds. 

In  the  newly  settled  country  through  which  Mr.  Wilson  had  to 
pass  in  his  last  journey,  it  was  reasonable  not  to  expect  much 
encouragement  in  the  way  of  subscriptions.  Yet  he  was  honoured 
■  with  the  names  of  many  respectable  individuals,  and  received  not 
only  civilities,  hut  also  kind  treatment.  From  his  journal  and 
letters  we  might  select  many  passages  of  much  interest  to  the 
reader ;  but  the  limits  allotted  to  this  memoir  will  not  admit  of 
copiousness  of  detail,  and  we  shall  content  ourselves  with  two  or 
(tree  extracts. 

In  Haqover,  Vwvgs^X'jmiW)  »■  ctwava  ^'^^^t^  tt.  ttiok.'B 


1816.]  Alexattdtr  Witsm.  4iV* 

himself  to  say  that  such  a  book  as  mine  ought  not  to  be  encou- 
raged, as  it  was  not  within  the  reach  of  the  commonality,  and 
therefore  inconsistent  with  our  repullican  iustiluliont  I  By  the 
same  mode  of  reasoning,  which  I  did  not  dispute,  I  undertook  to 
prove  him  a  greater  culprit  than  inyseff,  in  erecting  a  large,  elegant,' 
tliree-story  brick  house,  so  much  beyond  the  reach  of  the  common- 
ality,  as  he  called  them,  and  consequently  grossly  contrary  to  our 
republican  institutions.  I  harangued  this  Solomon  of  the  Bench 
more  seriously  afterwards,  pointing  out  to  him  the  great  influcnge 
of  science  on  a  young  nation  like  ours,  and  particularly  the  science 
of  natural  history,  till  he  began  to  show  such  symptoms  of  intellect 
as  to  seem  ashamed  of  what  be  had  said." 

"■March  23. — 1  bade  adieu  to  Louisville,  to  which  place  I  had 
four  letters  of  recommendation,  and  was  taught  to  expect  much  of 
everything  there;  but  neither  received  one  act  of  civilhy  from 
those  to  whom  1  was  recommended,  one  subscriber,  nor  one  new 
bird,  though  I  delivered  my  letters,  ransacked  the  woods  repeatedly^ 
«nd  visited  all  the  characters  likely  to  subscribe.  Science  or  lite- 
rature has  not  one  friend  in  this  place." 

April  25. — Breakfasted  at  Wahon's,  13  miles  from  Nashville. 
This  place  is  a  fine  rich  hollow,  watered  by  a  charming  clear  creek, 
that  never  fails.  Went  up  to  Madison's  Lick,  where  I  shot  three 
paroquets  and  some  small  birds. 

ylpril  2G. — Set  out  early,  the  hospitable  landlord,  Isaac  Walton, 
refusing  to  take  any  thing  for  my  fare,  or  that  of  my  horse,  saying, 
"  You  seem  to  he  Iravellingfor  ilie  good  of  the  world,  and  Icannotf 
I  will  not,  charge  youany  tliivu.  ffJtenever  you  come  ihiswny, 
tall  and  slay  with  me,  you  shall  he  welcomel"  This  is  the  first 
ip»tance  of  such  hospitality  which  I  have  met  with  in  the  United 
States." 

'*  fPednesday,  May  23. — Left  Natchez,  after  procuring  12 
subscribers ;  and,  having  received  a  kind  letter  of  invitation  from' 
Wm.  Dunbar,  Bsq.,  I  availed  myself  of  his  goodness,  and  rode  nine 
mites  along  the  usual  road  to  his  house,  where,  though  confined  IQ 
bis  bed  by  a  severe  indisposition,  I  was  received  with  great  hospi- 
tality and  kindness ;  had  a  neat  bed-room  assigned  me,  and  was 
requested  to  consider  myself  as  at  home  during  the  time  I  should 
find  it  convenient  to  stay  in  exploring  that  part  of  the  country." 

The  letter  above  mentioned,  'vyhiqli  is  now  before  us,  is  Worthy 
of  transcription  ;— 

"  Sir,  Frtresl,  May  ^0,  1810. 

"  It  is  very  unforlubale  tliat  1  should  be  so  much  indisposed  as  to 
he  confined  to  my  bed-room  ;  neveclheless,  i  cannot  give  vp  the 
yea  of  l)aviiig  the  pleasure  of  seeing  you  as  soon  as  you  fi^ad  it 
coiivenient.  The  perusal  of  your  iiist  volume  of  Ornithology,  lent 
ine  by  General  Wilkinson,  has  iced  in  me  a  very  great  desire 

|^.xn3,king  your  acquaintance. 
— ,.,,'' JHci(fersf3fld"froin  my  boj  '  ^YOiptfifc^'iva^'w.^-^'i"^  ^ki;* 
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■  ■New  Oileans,  where  yiiu  will  sec  some  small  cabinets  of  i^attinl 
jitory  tha(  m«y  interest  you.  But  as  1  presume  it  is  your  intention 
I  jirosecme  your  inquiries  imo  tlie  interior  of  our  Country,  ihii 
(nnot  be  done  better  than  from  my  bouse  as  your  head  quarien, 

irtiere  every  thing  will  be  made  convenient  to  your  wishe*.  My 
llouse  stands  literally  in  the  forest,  and  your  beautiful  orioles,  vi& 
|F_4ther  elegant  birds,  are  our  court-yard  companions. 

'  The  hearer  attends  you  with  a  couple  of  horses,    on  the  snppo- 
j^lion  that  it  may  be  convenient  for  you  to  visit  us  to-day ;  otherwiM 
a  will  wait  upon  you  any  other  day  that  you  shall  appcnnt. 
"  I  am  respectfully,  &c. 

"  William  Ddnbak." 
»'l 

^  This  excellent  Genileman,  whose  hospitality  was  thus  prompdy 
ftclted,  has  since  paid  the  debt  of  nature;  and  his  grateful  giMt 
.  _ >ndty  cherished  to  the  last  hour  of  bis  existence  the  remcmbrilrte 
gOf  those  happy  monaents  which  were  passed  in  his  society,  and  tll« 
t^Of  his  amiable  and  accomplished  family. 

I  September,  1812,  Mr.  Wilson  set  off  to  the  eastward,  to 
tiSsit  his  subscribers.  In  a  letter  to  the  editor  he  writts, — "  I  coasted 
^idong  the  Connecticut  river  to  a  place  called  Haverliill,  ten  miles 
fom  the  foot  of  Moose-hillock,  one  of  the  highest  of  the  White 
lins  of  New  Hampshire.  I  spent  the  greater  part  of  a  day 
^la  ascending  to  the  peak  of  one  of  these  majestic  mountains, 
'■wbence  I  had  the  most  sublime  and  astonishing  view  (liat  was  ever 
■horded  me.     One  immensity  of  forest  lay  below,  extended  on  all 

*  sides  to  tbe  furthest  verge  of  the  horizon  j  while  the  only  prominent 
'  <lbjects  were  the  columns  of  smoke  from  burning  woods,  that  rofe 
'ftom  various  parts  of  the  earth  beneath  to  the  heavens  ;  for  the  day 

f'ivas  beautiful  and  serene." 

This  excursion  was  succeeded  by  rather  an  unpleasant  occur- 

J  •'Vtnce.     The  good  people  of  Haverhill  perceiving  a  stranger  among 

I  *ttem  of  very  inquisitive  habits,  and  who  evinced  great  zeal  in  ex- 

Ij'Jiloring  the  countrj',  sagaciously  concluded  that  he  was  a  spy  from 

*"  Canada,  employed  in  tattng  sketches  of  the  place,  to  facilitate  the 

'Invasion  o(  the  enemy.    Under  these  impressions  it  was  thought 

''  donducive  to  the  public  safety  that  Mr.  Wilson  should  be  appro- 

■  liended ;  and  he  was  accordingly  taken  into  the  custody  of 
"^ttatc,  who,  on  being  made  acquainted  witi    '  '      ' 
^nature of  his  visit,  politely  dismissed  him, 
'the  mistake. 

The  publication  of  the  Ornithology  now  progressed  as  rapidly  a» 

*  It  due  regard  to  correctness  and  elegance  would  permit.  In  oriei 
k  ^  to  become  better  acquainted  with  the  feathered  tribes,  and  to  ob- 
I.'  strve  iheir  migrations  ivith  more,  accuracy,  as  well  as  to  enjoy  the 
mt  important  advantage?  of  a  rural  retirement,  Mr.  Wilson  resided  the 
■*i)etterpart  of  the  years  1811-12  at  the  botanic  garden  of  his  friend, 
^'Mr.  Bartram.     'l'\ierc,  remo'^ti  ^^om.  \Ve  wsvat,  NaviriAt,  and  inter- 

^rtiption,  of  tbe  metto^oVVsj  \\t  wia  ctva^iXei.  w  S'igiyiw.  cS- 'c»  ^ 


'ith  his  charatter,  and  the 
ill  many  apologies  for 
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to  ttie  best  aJvnotage;  for  wlien  fatigued  wUh  close  apjilicttiaa 
witliin  doors,  tu  recruit  his  miiicl  and  body  be  hnd  only  to  cross  the 
thrcsliold  ot  liis  aiiode,  and  he  nt  once  found  hiinself  swrroundcd 
by  ihose  scquaiiitniiL'e,  ilie  observance  of  whose  simpte  manners 
net  only  KtKirded  ihe  most  ajp-eealile  rec(«Hion,  but  wlio  were  por- 
peiu»]]y  conti'ibuting  tu  the  greiil  uudtrtuking  wliich  he  was  eat^ 
nesily  lubouring  to  com  pie  I  u. 

Besides  the  journies  which  have  been  already  mentioned,  lie 
made  several  short  excursions  to  different  pan?,  and  was  five  times 
St  the  coast  uf  New  Jersey,  in  pursuit  of  (lie  waders  and  web-footed 
tribes  which  are  there  found  in  immenGc  numbers.  The  aggregate 
of  his  peregrinations  ainounted  lo  upwards  of  ten  thimsand  m'Ues. 

In  the  curly  part  of  ihe  year  IHIS  the  seventh  volume  of  the 
Orniiholugy  was  published  ;  and  the  author  immediately  made 
prepHffi lions  for  the  sucreeding  one,  the  letier-press  of  which  was 
completed  in  the  month  of  August.  But  unfoitunately  his  great 
Anxiety  to  eonclude  the  vnfik  condemned  him  to  an  excess  of  (oil, 
which,  inHexihle  hs  was  his  mind,  his  bodily  frame  was  unable  to 
bear.  He  was  likcwi^  by  this  flood  of  business  prevented  from 
residing  in  the  couniry,  where  hoars  of  lassitude  might  haw  been 
beguiled  by  a  rural  walk,  or  the  rough  but  invigorating  exercise  of 
ihe  gun.  At  length  he  was  attacked  by  a  disease,  which  perhaps  at 
another  period  of  his  life  might  not  have  liecn  attended  with  fa»»l 
effiicls,  but  which  nuw,  in  his  debilitated  frame  and  hp.rsFsed  m(nd, 
proved  a  mighty  foe,  whon;  deadly  assaults  all  the  comWned  eflbrtS 
of  friendship,  science,  and  skill,  could  not  repel.  The  dysentery, 
after  a  few  days'  illness,  closed  the  mortal  career  of  AleK.  WiUon, 
OD  Aug.  23,  181:). 

It  may  not  be  going  too  far  to  maintain  that  in  no  age  or  nstioti 
has  there  ever  arisen  one  more  eminenily  qualiBed  for  a  hatitralift 
^n  the  subject  of  these  memoirs.  He  was  not  only  an  enthusiastic' 
admirer  of  the  works  of  creation,  but  he  was  consistent  in  research, 
and  permitted  no  dangers  or  fatigues  to  abate  his  ardour  or  rdsfe 
his  exertions.  He  inured  himself  to  hardships  by  frequent  Bnd 
laborious  exercise ;  and  was  never  motv  happy  than  when  employed 
ia  some  enterprise  which  promised  from  its  difficulties  the  novelties 
pf  discovery.  Whatever  was  obiaioed  with  ease,  to  him  appeared 
to  be  attended,  comparatively  speaking,  with  small  interest:  the 
acquisitions  of  labour  alone  seemed  worthy  of  his  ambition.  He 
was  no  closet  philosopher — exchanging  the  frock  of  activity  for  the 
night-gown  and  slippers.  He  was  indebted  for  his  ideas,  not  to 
faooksf  which  err^  iiut  to  Nature,  which  is  infallible  ;  and  the  iD> 
estimable  transcript  of  her  works  vvhich  he  has  bequeathed  us  pos> 
sesses  a  charm  which  affects  us  ihe  more  the  better  acquainted  we 
become  with  the  delightful  original.  His  inquisitive  habits  pro- 
cured him  from  others  a  vast  heterogeneous  mass  of  information  j 
but  he  had  the  happy  talent  of  -g  from  this  rubbish  whatever 

was  valuable.     His  perseventD  nncomtnoct -,  &nd  -^iWw  «f«v- 

gaged  in  pursuit  of  a  particul  ^1"^  '«Ctt\^  twri«.^  ttXxwjpx^' 
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L  Urbile  ihpTt  was  a  chance  of  success.  His  powers  of  observat'ua 
I  fiete  very  acute,  and  he  seldom  erred  in  judgment  wbeo  fevound 
I  ^ith  a  fair  opportuuily  of  investigation. 

.  .    That  the  industry  of  Mr.  Wilson  was  great  liis  work  will  for 

,  jCver  testify  ;  and  our  astonishment  is  excited  that  so  much  should 

.  ^ve  been  ppiformed  in  so  short  a  lime.    When  wc  take  into  cod- 

^deration  the  slate  of  our  country,  as  respects  the  cultivation  of 

I   jKience ;  and  that  in  the  walk  of  ornithology  particularly  no  one 

I   lieseruing  ilie  title  of  a  jialuralist  had  yet  presumed  to  tread;  wheo 

I  -^e  view  the  labours  of  foreigners  who  have  interested  themselves 

jn  our  natural  productions,  and  find  how  totally  iQcoin)>eteiit  they 

,  -were,  through  a  deficiency  of  correct  information,  to  instruct;  and 

^en  when  we  reflect  that  a  single  individual,  "  without  palnm, 

I  Jorluw,  or  reivrnpence,"  has  accomplished  in  the  short  space  of 

I  Steven  years  as  much  as  the  combined  body  of  European  naiuiatisti 

tltave  taken  a  century  to  achieve,  we  feel  almost  inclined  to  doubt 

"   the  evidence  of  our  senses.    But  it  is  a  fact,  which  we  feel  a  pride 

4B  asserting,  that  we  have  as  faithful,  complete,  and  interesting,  aa 

rIKCOunI  of  our  birds  in  the  estimable  volumes  of  the  American  Or- 

I  ^jiithulogy,  as  the  Europeans  can  at  this  moment  boast  of  possessing 

■g^  tkein.    Eet  those  who  doubt  the  correctness  of  our  opinion 

'   jBXamine  for  themselves,  and  determine  according  to  the  dictates  of 

,fli  unbiassed  judgment. 

,     We  need  no  other  evidence  of  the  unparalleled  industry  of  our 

author  than  the  fact  that  of  ttuo  hundred  and  seventy-eight  sptdti 

ijwhich  have  been  figured  and  described  in  his  ornithology,  *_^y-jir 

;pf  these  have  not  been  noticed  by  any  former  naturalist ;  and  se\-enl 

^pf  the   latter  number  are  so  extremely  rare,  that  the  specimens 

\  ijpova  which  the  figures  were  taken  were  the  only  ones  that  he  w»i 

I  ^ver  enabled  to  obtain.    The  collection  and  discovery  of  these  birdi 

I   fftere  the  fruits  of  many  months  of  unwearied  research  amongst 

I  ^forests,  swamps,  and  morasses,  exposed  to  all  the  dangers,  priva- 

{  titions,  and  fatigues,  incident  to  such  an  underlaking.      What  but  a 

^inmarkable  passion  for  the  purauit,  joined  with  the  desire  of  fame, 

^uld  have  supported  a  solitary  individual  in  labours  of  body  acd 

mind,  compared  to  which  the  bustling  avocations  of  common  Ufe 

^e  mere  holiday  activity  or  recreation  1 

I,    Independently  on  that  part  of  his  work  which  was  Mr.  Wilson's 
ypsriicular  province,  viz.  the  drawing  of  his  subjects  and  their  his- 
tories, he  was  necessitated  to  occupy  much  of  his  time  in  colouring 
jjhe  plates ;  hi$  sole  resource  for  support  being  in  that  employment, 
,  ,V  his  duties  as  assistant  editor  of  the  Cycloprcdia  had  ceased.     This 
^  a  circumstance  much  to  be  regretted,  as  the  work  would  have 
I  H"fogre£sed  more  rapidly  if  he  could  have  avoided  that  confining 
I  j^rudgery.    The  principal  difficulty,  in  effect,  attending  this  work, 
I    and  that  which  caused  its  author  most  uneasiness,  was  the  colouring 
I  scf  the  plates.     If  this  could  have  been  done  solely  by  Itimself  j  or. 
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as  he  was  obliged  to  seek  assistance  in  tliis  delicate  process,  if  it 
could  have  been  performed  immediately  under  his  eye,  he  would 
have  been  relieved  of  much  ansieiy,*  and  would  have  better  main- 
tained a  due  ecjiianimity,  his  mind  being  daily  ruffled  by  the  negli- 
gence of  his  assistanLs,  who  too  often,  throuj;)]  a  deplorable  want 
of  skill  and  tasle,  made  disgusting  caricatures  of  what  were  in- 
tended to  he  modest  imitations  of  simple  nature.  Hence  much  of 
liis  precious  time  was  spent  in  the  irksome  employment  of  inspect- 
ing and  correcting  the  imperfections  of  others.  This  waste  of  hb 
stated  periods  of  labour  he  felt  himself  constrained  to  supply  by 
encroachments  on  those  hours  which  Nature,  tenacious  of  her  rights, 
claims  as  licr  own :  hours  which  she  consecrates  to  rest — which  she 
will  not  forego  without  a  stru^le ;  and  which  all  those  who  would 
preserve  unimpaired  tha  vigour  of  their  mind  and  body  must  respect. 
Against  this  intense  nnd  destructive  application  his  friends  failed  not 
to  admonish  him;  but  to  their  kind  regards  he  would  reply  that 
"  life  is  short,  and  without  exertion  nothing  can  be  performed." 
But  the  true  cause  of  this  extraordinary  toil  was  his  poverty.  I^ 
the  terms  of  agreement  with  his  publisher,  he  was  to  furnish,  at 
lib  own  cost,  all  the  drawings  and  literary  matter  for  the  work,  and 
to  have  the  whole  under  his  controul  and  superintendence.  The 
publisher  obligated  himself  to  find  funds  for  the  completion  of  the 
volumes.  To  support  the  heavy  expense  of  procuring  raaleriah, 
and  other  unavoidable  expenditures,  Mr.  Wilson's  only  resource,  as 
has  been  stated,  was  in  colouring  the  plates. 

In  the  preface  to  the  fifth  volume  he  observes,  "  Tlie  publication 
of  an  original  work  of  this  kind  in  this  country  has  been  attended 
with  difiiculties,  great,  and,  it  must  be  confessed,  sometimes  dis- 
couraging to  the  autiior,  whose  only  reward  hitherto  has  been  the 
favourable  opinion  of  bis  fellow  ciiizens,  and  the  pleasure  of  the 
pursuit.  * 

"  Let  but  the  generous  liand  of  patriotism  be  stretched  forth 'to 
assist  and  cherish  the  rising  arts  and  literature  of  our  country,  aiid 
Ixjlh  will  most  assuredly,  and  that  at  no  remote  period,  shoot  forti, 
increase,  and  flourish,  with  a  vigour,  a  splendour,  and  usefulness, 
inferior  ia  no  other  on  earth." 

We  have  here  an  affirmation  that  the  author  had  laboured  without 
reward,  except  what  was  conferred  by  inefficient  praise,  and  an 
eloquent  appeal  to  the  generosity  and  palTiaiism  of  his  fellow 
citizens,  tjeveii  illustrious  cities  disputed  the  honour  of  having 
given  birth  to  the  Prince  of  Epic  song.  Philadelphia  first  beheld 
that  phenomenon  the  American  Ornitliology,  rising  amidst  her 
-  boasted  opulence,  to  vindicate  the  claims  of  a  calumniated  portion 
of  creation,  and  to  furnish  her  literary  pride  with  a  subject  of 
exultation  for  ages  to  come.     Yet  duty  calls  upon  us  to  record  « 

the  fttSatt  lo  (he  Ihird  lolumr  Mr.  tfilian  iti  mcIj' 

icrounl  of  the  culonring  of  (he  plalet, 
rrrebj  bit  diflicullies  nn  (hat  >coi<  hbd  '.,. 
d  in  Ihe  end  *i  greater  iojuTj  \\iAK^imiii 
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iCt  nliicli  may  came  our  native  city  to  feel  the  glow  of  sli8in«.  Of 

1  her  literati,  her  men  ol'  beacvolence,  taste,  -and  riclies,  smiettiy 

ily,  to  till!  period  of  the  amhor'B  decease,  ba<i  the  Jiberakity  lo 

Uflteuanee  lum  i>y  a  subscription,  more  than  half  of  ^otd  were 

fpadesmen,  arlisls,  and  those  of  the  middle  class  of  society;  whilst 

""'«  little  eity  of  New  Orleans,  in  the  short  sfjace  of  seventeen  days, 

irnUhed  wly  subscribers  to  the  American  Ornicholc^y  I 

Mr.  Wilson  was  possessed  of  tlie  nicest  sense  of  honour,    in  all 

_  I  dealings  he  was  not  only  scrupulously  just,  but  highly  geoerous. 

Sl^s  feneration  for  truth  ivns  exemplary.     His  disposition  was  soctil 

Bad  aflfectionate.     His  hcnevelence  extensive.    He  was  remarkably 

temperate  in  eating  and  drinking;  his  love  of  retirement  preserving 

bim  from  the  contamiDatlng  influence  of  the  convivial  circle.     Aim), 

•finlilce  the  majority  of  his  countrymen,  he  abstained  from  ihe  uk 

WlC'tobavco  in  every  shape.     But  as  ho  ooe  is  perfect,   Mr.  Wilson 

ill  ■  small  degree  parConk  of  the  weakness  of  humanity.     He  wu 

of  tlte  genu.'!  irriialile,  atid  was  obstinate  in  opinion.      It  ever  gave 

fcim  pleasure  to  ackanwicdge  error  when  the  convictiua  resulted 

from  his  own  judgment  alone,  but  he  could  not  endure  to  be  told 

of  his  mistakes.     Hence  his  associates  had  to  be  sparirig  of  theii 

friticisms,  through  a  fear  of  forfeiting  his  friendship.      With  almost 

t)l  his  friends  he  had  occasionally,   arising  from  a   collision  of 

Inion,  some  slight  misunderstanding,  which  was  soon  passed  over, 

ving  no  disagreeable  impressioo.     But  an  act  of  disrespect,  or 

wilful  Injury,  he  would  seldom  forgive. 

Such  was  Alexander  Wilson,  When  the  writer  of  this  hurobie 
biography  indulges  in  retrospection,  he  again  iinds  himself  in  tbe 
so<^ety  of  [hat  aminhle  individual  whose  life  was  a  series  of  those 
virtues  which  dignify  human  nature;  he  attends  Mm  in  hiswikl- 
wood  rambles,  and  listens  to  those  charming  observations  which  the 
magni6cence  of  creation  was  wont  lo  give  birth  to  ;  he  sits  at  bii 
feet,  and  receives  the  instructions  of  one,  in  science,  so  competent 
to  teach  ;  he  l>eholds  him  in  the  social  circle,  and  notes  the  coid- 
placency  which  his  presence  inspired  in  all  around.  But  the  trao- 
ntion  from  the  past  to  the  present  quickens  that  anguish  with  which 
his  heart  most  be  filled,  who  casts  a  melancholy  look  on  those 
scenes  a  few  months  since  graced  with  the  presence  of  one,  united 
to  him  by  a  conformity  of  taste,  disposKion,  and  pursuit ;  aod  who 
reflects  that  that  beloved  friend  can  revisit  them  no  more. 

it  was  the  intention  of  Mr.  Wilson,  on  the  completion  of  his 
ornithology,  to  publish  an  edition  in  four  volumes  octavo,  the 
figures  to  be  engraved  on  wood,  somewhat  after  the  manner  of 
Bewick's  British  Birds,  and  coloured  with  all  the  care  that  has  been 
bestowed  on  the  original  plates.  If  he  had  lived  to  effect  such  a 
scheme,  the  pulilic  would  have  been  put  in  possession  of  a  work  of 
considerable  elegance  as  respects  tyjiography  and  illusiratious; 
wherein  the  subjects  would  have  been  arranged  in  sysiecnaticai 
order,  and  tlie  witule  at  a  cc&to{  tiox.  mote  tbaa  one-seveuth  part 
of  the  quarto  editioit.  -h 
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He  lihevise  contemplated  a  work  on  the  quadrupeds  of  the 
UniteJ  Stat«s;  to  be  printed  in  the  same  splendid  style  of  the  Orni- 
thology ;  the  figures  to  be  engraved  with  ilie  hif^hext  finish,  and  hf 
the  best  artists  of  our  country.  How  much  iias  scienue  lost  in  th^. 
d«eth  of  this  iogentoua  and  indefatigable  ntituralUt !  v 

Mr.  Wilson  was  interred  in  the  cemetery  ut'  the  Swedish  churcb/i 
In  the  district  of  Southwark,  Philadelphia.  While  in  the  enjojli^ 
Hient  of  health,  he  had  conversed  wJlh  a  friend  on  the  subject  of 
his  diisolution,  and  expressed  a  wish  to  be  buried  in  some  rurnl  $p4 
Mcred  to  (Htaee  and  solitude,  where  the  charms  uf  nulure  migHC 
invite  the  steps  of  the  votary  of  the  Muses  and  the  lover  of  scieooii^ 
and  wfiere  the  birds  might  sing  oi-er  his  grave.  "^ 

It  has  been  an  occasion  of  regret  to  those  of  his  friends  to  wb 
ms  confided  the  mournful  duty  of  ordering  his  funeral  that  hi* 
desire  had  not  been  made  known  to  them,  otherwise  it  should  ha.^ 
been  piously  observed. 


Chemical  Analysis  of  some  Memha'nfms  Bodies  of  Animals. 
By  Professor  I.  F.John.* 

The  substances  of  which  I  propose  to  speak  in  this  paper  are  tlie 
epidermis,  nails,  horns,  claws,  hoofs,  feathers,  &c.  Though  they 
have  been  often  examined  by  chemists,  as  is  evident  fiom  the  great 
number  of  examples  which  1  have  given  in  my  Tables  of  tlie 
Animal  Kingdom,  published  in  Berlin  in  1814,  yet  it  will  very  socu 
be  remarked  thai  there  is  not  a  single  experiment  which  fully  comei 
up  to  our  wishes  ;  for  all  tiiat  we  at  present  know  is  that  they  consiit 
of  an  insoluble  substance  combined  wiili  some  phosphate  of  lime. 
Respecting  the  nature  of  this  insoluble  substance  we  are  still  in  the 
dark,  and  do  not  know  whether,  according  to  the  opinion  of  Four- 
oroy  and  Vauquelin,  it  consists  of  indurated  mucus;  or  of  fibrin, 
as  Schcrer  and  Hildehrant  conceive;  or  of  albumen,  as  Hatchatt 
thinks  he  has  ascertained :  or,  as  1  conceive,  of  modificnliuat 
sometimes  of  one,  sometimes  of  another,  of  these  bodies. 

As  to  this  last  opinion,  tt  will  be  very  dilticull  to  establJdi  it. 
Indurated  inueus,  indurated  albumen,  and  animal  fibrin,  may  be 
distinguished  from  each  other  by  striking  chemical  properties  when 
we  possess  each  of  them  in  a  state  of  purity.  But  the  maay 
striking  properties  which  they  possess  in  common,  and  the  passa^ 
from  the  one  to  the  other,  so  frequent  in  animal  bodies,  make  it 
very  ditlicult  to  disilnguish  them  from  each  other,  and  lead  to  the 
opinion  that  they  arc  moditicailons  of  the  same  couslliuents.  Whea 

'  Tniiiilaied  frnm  Schweigger's  JowrnaA,  -"loX.  »\f.  ^.Ml,  litV!*! 
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in  s  state  or  soluiion,  tliey  exhibit  quite  difTerent  properties,  and 
are  easily  distinguished ;  but  whe.a  they  become  insoluble,  they  do 
nut  appear  to  uudergo  merely  a  coagulation  ur  coadensatioD,  but  to 
assume  quite  different  chemical  properties.  Several  facts  lead  to 
the  conclusion  lliat  librin  contains  the  greatest  proportioD  of  azote ; 
that  albumen  follows  next  in  this  respect,  while  mucus  coittains  the 
least.  But  as  these  differences  are  but  small,  it  is  difficult  to  render 
ihcm  sensible  by  analysis.  This  character  seems  likewise  to  be 
much  influenced  by  the  solvent;  for  hair,  which,  according  to 
Vauquelin's  analysis,  consists  almost  entirely  of  mucus,  contains, 
however,  not  less  azote  than  albumen  does.  The  phenomeni 
which  these  bodies  exhibit  when  they  undergo  spontaneous  decom- 
position, their  relation  to  different  acids,  and  to  water,  the  e&cti 
of  a  high  temperature,  of  a  dry  distillation,  &c,  may  aSbrd  marks 
of  distinction  to  practised  chemists ;  and  these  arc  the  chsracten 
which  I  employ  in  my  experiments. 

It  is  very  much  to  be  desired  that  chemists  would  prosecute  this 
subject  till  accurate  characters  be  ascertained  by  means  of  which 
these  three  substances  may  be  distinguished  from  each  other ;  for 
ihe  advantages  resulting  from  such  a  discovery  would  not  be  con- 
fined to  chemisti'y,  but  would  extend  likewise  to  physiol(^,  xs 
consequences  might  be  drawn  from  it  respecting  the  source  of  the 
formation  of  these  matters.  But  1  must  not  prosecute  ibis  subject 
any  further,  that  I  may  not  appear  to  deviate  from  the  object  which 
I  have  in  view.  '^1 

I.  'Epidermis  of  the  Fool.  :mM 

{a)  When  boiled  in  water,  about  five  or  six  per  cent,  were  ds-^ 
solved.     When  the  concentrated  solution  was  left  in  the  tempera- 
ture of  77°)  it  dried  to  a  yellowish,  transparent,  tough   mass,  in 
which  a  number  of  small  crystals  were  visible,  though  they  could 
not  be  separated. 

The  concentrated  solution  acted  as  an  acid  on  litmus  pwer.  On 
cooling,  it  gelatinized  very  imperfectly.  It  whs  precipitated  by 
solutions  of  mercur)',  silver,  lead,  and  oxalic  acid.  Tinctore  of 
imtfTalls  occasioned  scarcely  any  precipitate ;  and  barytes,  ammonia, 
and  alcohol,  none  at  all.  Lime  caused  a  smell  of  ammoma  to 
exhale.  Hence  it  contains  neither  a  sulphate  nor  phosphate  of 
lime.  An  acid,  a  trace  of  gelatin,  and  mucus,  were  its  principal 
ingredients. 

From  the  dried  mass  of  the  decoction  alcohol  dissolved,, 
an  uncombined  acid,  some  salts,  which  separated  in  crystals. 
acid  possessed  all  the  propenies  of  the  acid  discovered  by  Schee 
in  milk,  and  afterwards  by  Berzelius  in  different  aninjal  subsl^ncl 
^nd  known  by  the  name  of  lactic  acid. 

{[')  The  portion  of  epidermis  which  is  insoluble  io  w: 

/leared,  after  the  boiling,  snow-white,  and  prodigiously  s 
[  distolved  completely  ui  iv\lnc  a.c\ii  mA  ™oAu.ced  rnuch  j 
acid.     When  heated,  \l  dried Xo  u-^w^'Nia.A'^''-  ^^"^  "'-' 
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its  natural  semi-transparence,  and  id  a  higher  temperature  it  fused. 
It  diasolved  very  speedily  in  a  cansiic  ley.  The  Iwiled  epidermis 
being  distilled,  gave  out,  like  albumen,  first  a  feiid  ainmoniacal 
liquid,  then  a  yellow  oil,  much  concrete  <ialt,  and  the  usual  gaseoin 
products,  wilhout  a  trace  of  an  acid.  When  allowed  to  putrefy,  H 
exhibited  the  same  appearances  as  albumen,  to  which  in  all  iU 
other  properties  it  has  tiie  closest  reseniblanee. 

(c)  By  incineration  about  -J-  per  ceut.  of  a  reddish  ash  was  obr 
tained,  from  which  water  dissolved  a  litile  potash,  and  sulphat^ 
muriate,  and  phosphatei  of  potash.  There  remained  behind  f 
reddish  residue,  from  which  nitric  acid  dissolved  a  trace  of  phos- 
J)hate  of  lime.  What  remained  consisted  of  gypsum,  with  tracef 
of  iron,  and,  as  it  seemed,  of  manganese. 

'  Chemists  usually  suppose,  when  they  find  oo  sulphate  of  potaiB 
fimong  the  salts  obtained  by  the  moist  way,  though  it  constitutes  si^ 
iDgredteDt  of  the  ash,  that  this  proves  the  presence  of  sulphur  in 
the  substance  under  examination.  For  my  |)art,  1  am  of  opiniott 
that  to  esiablidi  such  a  position  much  more  accurate  experiment^ 
MFOuld  be  requisite  than  have  hitheito  been  made.  In  the  preseol 
case  it  is  ea^y  to  conceive  that  the  presence  of  fulphate  of  potash  ift 
the  ash  is  owing  to  the  decomposition  of  gypsum, 

(tt)  On  treating  the  epidermis  with  alcohol,  at  a  temperature 
between  77°  ""d  1 00°,  only  -^  per  cent,  of  a  fatty  matter  was  dis- 
solved, which  was  precipitated  by  water,  and  separated  by  cvupo- 
ration. 

A  hundred  parts  of  the  epidermis  of  the  human  foot  are,  there^ 
fore,  composed  of  the  following  constituents  :— 

Indurated  albumen 93  to  05 

Mucus,  with  a  trace  of  animal  (gelatinous  ?)  matter. : 

luetic  acid  "1 

Lactate  of  potash 

Phosphate  of  potash 

Muriate  of  potash 

Sulphate  of  lime 

Ammoniacal  salt 

Phosphate  of  lime 

Manganese?  and  iron 

Soft  fat   0-05 

Oliiervatio7is. 

From  this  analysis,  it  follows  that  Hatcliett'i  determination,  that 
It  consists  of  indurated  albumen,  is  correct.  It  is  very  probable 
tbat  the  epidermis  is  formed  from  (he  lympli  contained  in  the 
lymphatic  vessels  that  pass  through  the  skin.  By  strong  friction,  ai 
takes  place  in  several  mechanical  handicrafts,  by  m>ich  walking, 
Sec.  these  vessels*  bly  ruptured  In  great  numbers.     Heuce 

the  great  thickenit  t-uiicle  ivliieh  takes  place  in  such  cases. 

TTic  fatty  matU  i      ittth6ej\^<iimi4«ftwsvWA\ARJvxa 
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keep  the  surface  always  moist  and  smooth.  Jt  is  this  matter  nliich 
IB  summer  Ircqueotly  maliet  iu  appearance  in  considerable  quantiij 
in  the  sweat  an  a  liijuid  oil.  lu  ^oint^  dUeases,  in  wliich  the  naili, 
skin,  &c.  become  brittle,  this  fatty  mattifr  seems  to  be  wanting,  m 
to  be  dtiuinisbed  in  (juantily. 

II.  Epidermis  ftovi  tite  Arm  nfa  iVomatt  tnhd  ivoi  dffticled  with 
Herpes. 

This  woman  had  formerly  been  afflicted  with  different  diseases, 
and  was  probably  labouring  under  phthisis.  More  lately  she  had  a 
scaly  ctuptioii,  posstssing  the  charucters  of  herpes.  It  occasiooed 
the  whole  epidermis  to  become  louse,  and  at  last  it  appeared  ijcad. 
When  the  woman  espircd,  fatty  miisscs  were  found  in  diffcren! 
places  under  this  covering,  probably  proceediny  from  tlie  muscles 
below. 

The  dried  leprous  epidermis  had  a  light,  but  dirty,  yellowish- 
grcei)  colour;  but  during  the  life  of  the  woman  it  had  been  greyish- 
^reen.  It  appeared  to  be  composed  of  very  fine  scales  laid  upoo 
each  other,  and  had  a  resemhlance  lo  shagreen.  Jt  was  not  scurfy, 
but  supple,  like  ihe  healthy  epidermis,  though  unequally  thick. 

Ijeing  treated  exactly  as  in  the  preceding  analysis,  1  obtained 
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Mucus,  becoming  insoluble  by  evapora-"! 

tion,  and  L    C  t     7 

Gelatinous  mucus,  precipitated  by  nut-  f      .    °  ' 

galls  J 

Lactic  acid,  and  the  above-stated  salts?     , 

{no  manganese)  5 

Soft   fat,    whiuh   remained  dissolved   in~i 

diluted    alcohol,  but    separated  from  !■ 

concentrated  alcohol  by  cooling  J 

Remarks. 

This  epidermis  did  not  fuse,  like  the  preceding,  which  1 1: 

collected  by  degrees  from  the  hard  parts  of  the  foot,  and  it  gave  by 
incineration  a  white  ash  which  did  not  exceed  ^  per  cent. 

When  boiled  in  water  it  exhibited  the  same  properties  as  the 
healthy  epidermis,  excepting  thai  it  produced  an  unusual  quantity  of 
froth,  which  appeared  to  be  owing  lo  the  mucus. 

It  was  likewise  distinguished  from  the  healthy  epidermis  by  a 
greater  proportion  of  fat,  and  by  the  gelatinous  mucus  which  the 
healthy  epidermis  does  not  contain,  and  which  seems  in  general  H 
be  a  mark  of  much  local  disease.  Probably  the  small  scales  'y'"fl; 
each  other,  with  which  the  outer  surface  was  covered,  aou  VU 
gave  it  a  rough  appearance,  consisted  of  the  gelatinous  mucus  l 
durated.  It  no  doubt  proceeded  from  the  exhaling  vessels  at  t 
same  time  with  the  perspiration.  This  gave  the  patient  a  very  £e 
odour.     After  I  had  coiu^VeU,d  m^  aKa.l'j&is^  L  learned  twtt  i 
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Al6bert,  in  bis  P^cis  Pratique  et  Th«oretiqtte  iur  Ie9  Maladfe 9  dt 
la  Peau,  Parht,  ISIO,  torn.  i..  p.  944,  Art.  VIII.,  had  publistkej 
tW9  analyses  of  herpetic  eruptions,  and  it  gave  me  great  pkasure  to 
966  that  they  coitipletiely  coitfeided  with  my  own.  He  discovered  aif 
\Hicombined  acid  ir  the  scales,  which  he  showed  to  be  piTOsphorio 
aci^.  Iq  the> leprous  pavt  he  found  no  uncombined  acid,  but  carr* 
bonate  of  lime.  ' 

III.  Nails, 

The  itails  exhibit  nearly^  the  same  properties  as  the  epidermis. 
Tlitj  consist  df  the  same  aaaterilils,  scarcety-  differing  in  their  prc^ 
portions.  The  insoluble  portion  possesses  the  characters  of  indunittt) 
ntbuitien, 

IV.  Horns^  of  Black  Cattle. 

Under  this  name  I  reckon  the  horny  sheaths  which  artists  employ 
in  the  manufacture  of  a  variety  of  articles  which  may  be  considered 
as  indispensable  necessaries  of  life,  as  combs,  knife-handles,  watch- 
men's horns,  boxes,  sheaths,  &c.  They  must  not  be  confounded 
with  the  bony  horns^as  those  of  the  hart,  &e.  which  are  easily 
renewed  when  the  animal  drops  tliem,  and  which  are  composed  of 
quite  difierent  materials.  These  last  contain  generally  much  gela- 
tine and  earth  of  bones.  The  horny  sheaths  remain  attached  to 
animals  during  the  whole  of  their  lives.  Sometimes,  indeed,  thej 
lose  them  in  consequence  of  disease.  Of  this  the  horn  of  a  cow^ 
with,  which  I  made  my  first  experiments,  fu«D»hes  us  with  an^ 
example.  The  composition  of  these  bodies  is  quite^differeB^  from 
that  of  true  horns,  and  perhaps  it  deserves  attention  that,  besides 
the  uncombined  acid  which  I  discovered  in  the  epidermis,  they 
Contain  likewise  a  peculiar  liquid  oil.  Their  composition  indicates 
clearly  that  they  must  be  considered  as  indurations  and  extensions 
of  the  epidermis. 

(a)  FVom  4  to  €  oz.  of  horn  shavings  were  mixed  with  12  oz.  of 
water,  and  distilled.  The  distil  totion  was  stopped  when  5  oz.  of 
the  water  had  come  over.  The  liquid  which  had  come  over  was 
milky,  and  had  a  very  strong  sfriell  of  horn,  while  what  remained 
in  the  retort  was  free  fifom  smell.  Even  after  an  interval  of  some 
days  I  could  observe  no  drops  of  oil  floating  on  the  water,  but  the 
Blatter  which  occasioned  the  smell  of  horn  bad  subsided,  under  the 
form  of  a  greyish-white  cloud.  After  8  or  14  days  some  flocks 
subsided,  but  the  cloud  remained  unaltered. 

Thb  holds  both  with  the  horns  of  cows  and  oxen. 

(b)  Fifty  grains  of  the  fine  shavings  of  a  cow's  horn  were  boiled 
for  anitour  in  at  least  12  oz.  of  water,  and  the  water  was  renewed 
in  proportion  as  it  evaporated.  By  this  means  it  was  deprived  of 
four  grains  of  its  weigljt.  The  concentrated  solution  did  not  in  the 
least  gelatinize.  It  reddened  litmiis  paper,  and  had  a  very  sharp 
salt  taste.    Alcohol^  and  the  aiME  Wytes,  acetate  of  lea(^ 


1*494  Chemical  Analysis  of  some  [Jvse, 

'  nulic  acid,  and  other  acids,  caused  a  precipitate  in  it,  gni  by  le* 

peated  evaporaiioa  mucus  was  separated. 
I    ;  (c)  The  uDdissolved  portion  did  not  swell  in  water,  like  epidermis 
r  aod  tbeoails.  When  heri ted,  it  softened,  and  ai  last  ineittKl.  Nitiia, 
r  mnd  dissolves  it  compleiely,  and  forms  much  oxalic   acid.     The 
I   alkaline  leys  likewise  dissolve  it.     Whea  distilled,  it  gives  tlte  samcb 

|iroducts  as  the  epidermis,  without  a  trace  of  acid. 
'       ((/)  Alcohol  dissolves  about  one  per  cent,  of  fat,  and  likewise 
nnie  animal  matter  (osmazom). 

(e)  When  the  horn  is  incinerated  it  leaves  scarcely  4  per  cent,  oi 
vit,  which  is  white,  and  composed  of  the  same  constituents  as  the 
gidermis. 
A  hundred  parts  of  the  horns  of  black  cattle,  then,  are  com- 
dof 

Indurated   albumen,   possessing  much  of  the  ?  „„ 

characters  of  mucus  5 

Gelatinous    mucus,    with    an    animal  matter'^ 

thrown  down  by  nutgalls  (osmazom  ?) 
Lactic  acid 
Laclate  of  potash 

Sulphate,  muriate,  and  phosphate  of  potash 
Phosphate  of  lime 
Trace  of  oxide  of  iron 
Ammoniacal  salt 
Fat  about 


A  peculiar  volatile  substance,  which  thickens  more  rapidly 
Tt^tile  oil,  and  has  the  smell  of  horn. 

Observaliarts. 

The  presence  of  an  essential  oil  in  the  animal  kingdom,  if  we 
r  SR  to  judge  from  the  esperiments  hiilicrto  made,  is  uncomaion. 
1  The  horny  sbeatlis  of  aoimiils  arrange  ibemsutves  under  ibnt  gcniu 
['  9C  bodies  which,  like  plants,  give  an  essential  oil  on  distillaiion. 
pAats,  likewise,  belong  to  the  same  genus.  This  volatile  loatier  of 
F  aorns,  however,  is  discingtiishcd  from  proper  oil  by  not  collecting 
pin  drops  when  the  liquid  containing  it  is  a<l<)we<J  to  cool,  his 
tiUDcommonly  volatile,  and  is  sc[)arated  from  ttie  horn  by  simple 
t  ^gestlon  in  nater. 

In  the  horns  of  black  cattle  1  first  delected  the  uncombined  acid, 
vhich  at  times  is  likewise  combined  with  potash.  In  all  probability 
no  combination  of  this  acid  with  time  occurs  in  horas.  At  lea^^l 
when  an  acid  was  poured  upon  the  washed  ash,  1  could  perceive  do 
efiervescence.  Even  if  such  a  compound  exist,  it  must  be  much 
smaller  in  quantity  than  the  phosphate  of  lime.  These  observations 
led  me  to  conjecture  that  the  same  acid  migiit  probablv  be  contained 
in  bones.  But  experiment  did  not  conhrin  this  conjecture;  forij 
bones  quite  fresh,  and  neither  boiled  nor  csposed  10  a  red  hea 
observed  merely  carbonate  and  phosphate  of  lime. 
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V.  Hoof  of  Ike  Horse. 

The  hoof  of  the  horse  (ehher  what  is  called  the  quick  or  the  sol* 
may  be  employed)  possesses  all  the  characters  of  horn.  i 

When  it  is  distilted  with  nater,  8  very  fetid  liquid  is  obtUDCd^- 
which  contains  no  nerccptiblc  portion  of  solid  matter, 

The  only  other  uifFerence  which  can  be  perceived  is,  that  the  in- 
■oluble  matter  approaches  much  nearer  to  caseous  albumen  than 
to  mucus.  When  subjected  to  puirefaciion,  i[  assumes  exactly  th4 
nature  of  cheese. 

The  Iioof  contains  no  true  gelatine.  I  found  no  trace  of  acid  in 
it ;  ami  it  may  he  asked  whether  ihis  substance  has  been  really 
(tways  wanting  to  the  hoof,  or  whether  it  has  been  abstracted  iit 
tronsequence  of  the  constant  moisture  to  which  the  hoof  is  exposed? 
This  may  happen  the  more  readily,  as  Nature  has  given  to  the  hoof 
no  portion  soever  of  fat,  by  which  it  might  be  defended  from  th« 
folvent  power  of  the  water. 

VI,  Homy  Exn'escence  of  a  Vigeon. 

This  eicample,  perhaps  the  only  one  known  of  a  similar  mon- 
strosity, is  to  be  seen  in  the  Royal  Museum.  The  pigeoui  whicli 
was  full  grown,  and  of  the  lize  of  a  common  pigeon,  was  sent  from 
Nordhausen  by  Mr.  Surgeon -General  Gorcke.  Tiie  excrescence 
bad  exactly  the  form  of  the  horn  of  a  he-goat.  It  grew  ont  of  one 
side  of  the  back,  from  which  the  tall  feathers  had  fallen,  and  had  a 
gtt^ater  weight  than  the  whole  pigeon. 

The  substance  of  this  horn  has  a  somewhat  smutty  wax-yellow 
colour.  It  is  Jess  transparent  than  horn  ;  and  in  respect  of  hard- 
ness, is  intermediate  between  wax  and  horn, 
"  Through  the  goodness  of  Professor  Uodolphi,  I  obtained  a  small 
portion,  which  we  cut  frcnn  the  hind  end  in  such  a  nianno'  that  the 
loss  would  not  be  perceived  by  those  who  examined  this  extraordi- 
nary monster. 

By  boiling  in  water,  there  was  dissolved  a  small  portion  of  gela-v 
tinous  nuicus  precipitated  by  infusion  of  nuigolls,  and  Likewise'^ 
traces  of  allialinc  sulphate,  muriate,  and  phosphate. 

Alcohol  separated  a  fatty  matter,  as  it  did  fiom  the  horns  of 
fclack  cattle.  Cold  water  produced  no  effect.  When  incinerated, 
it  left  a  very  small  portion  of  ashes,  which  contained  .-in  alkali,  the 
al)OVE-naDied  salts,  phosphate  of  lime,  and  gypsum.  The  undis- 
solved portion  of  ibis  horny  excrescence,  which  amounted  at  least  t4 
dl  per  cent.,  posiessed  the  properties  of  insoluble  mucus. 
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Article  III. 

6n  the  Chemical  Action  of  Bodies  on  each  other  when  trUwated 
together.    By  H.  F.  Liuk.* 

>  In  a  diEsertBtion  on  Berthollet's  theory  of  affiniiy  (Getileo't 
Journal  fiir  die  Chemie  und  Physik,  vol.  iii.  p.  240),  among  other 
arguments  against  Benliollet's  thtory,  1  stated  that  bodies  are  de- 
composed by  merely  triturating  them  togetlierj  though,  according 
to  Berthollet,  this  decomposition  is  only  the  consequence  of  a  di^ 
fereuce  in  the  solubility  or  volatility  of  bodies.  At  that  time  I  paid 
little  or  no  attention  to  the  water  of  cr)-stallization,  because  this 
water  is  in  the  slate  of  a  solid  body,  and  cannot  act  as  a  medium  of 
lolution  : '  and  the  assertion  that  all  decomposition  is  the  result  of 
easy  or  difficult  'solubility,  in  as  far  a;  solubility  is  concerned,  if 
essential  to  Berthollet's  doctrine  of  affinity.  On  that  side  the  theor; 
requires  quite  other  determinations. 

-  It  must  further  be  admitted  by  the  supporters  of  Berthollel'f 
theory  that  a  chemical  combination  is  produced  by  the  tnturatioa  of 
dry  bodies  together.  This  combination  agrees  completely  with  tlit 
theory,  and  takes  place  in  difTerent  proportions.  Whetiier  a  de- 
composiiioD  lakes  place  depends  upon  the  presence  of  an  easily 
•cJuble  portion  in  the  compound.  Sulphate  of  potash  and  muniU 
of  barytes  dissolved  in  water  unite  together ;  but  the  insoluble  por- 
tioo,  the  sulphate  of  barjtes,  separates  itself.  When  I  triturale 
together  muriate  of  barytes  and  sulphate  of  copper  deprived  of  itJ 
water  of  ciystallization,  a  combination  of  all  the  ingredienls  of 
course  takes  place.  But  why  does  alcohol  produce  no  change  iQ  il, 
since  it  contains  muriate  of  copper,  a  body  easily  soluble  in  that 
liquid }  Similar  questions  may  be.  put  in  many  other  cases,  wblcb 
must  at  least  alter  the  theory. 

■  But  I  leave  the  considerations  respecting  Berthollet's  theory, 
which  a  more  accurate  knowledge  of  facts  have  suggested.  'IV 
experiments  on  the  tiituralion  of  bodies  with  each  other  ought  ddi, 
In  my  opinion,  to  be  entirely  neglected,  as  perhaps  some  general 
consequences  respeeiing  the  chemical  action  of  bodies  on  each  other 
BMiy  he  drawn  from  tbem. 

-  Muriate  of  lime  and  sulphate  of  copper,  both  dry,  and  the  latter 
heated'  on  a  metal  plale  till  it  fell  down  in  the  state  of  a  white 
powder,  remained,  after  being  triturated  together,  quite  while. 
Absolute  alcohol  (when  1  speak  of  this  liquid  hereafter,  I  alwaji 
mean  it  in  that  slate)  gave  the  powder  a  yellow  colour.  Water 
rendered  it  blue.  If  we  triturale  crystallized  sulphate  of  copper 
with  EOuriatc  of  Itrac,  the  powder  has  a  yellow  colour.     Muriatcj  ' 
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barytes  and  anhydrous  sulphate  of  copper  triturated  together  remaia 
white.  Alcohol  does  not  alter  the  colour.  Water  gives  it  a  blue 
colour.  I  must  here  put  the  reader  in  mind  that  muriate  of  copper 
with  little  water  is  yellow  \  but,  when  united  with  much  water^ 
blue. 

In  these  experiments  the  difference  between  muriate  of  lime  and 
muriate  of  barytes  consists  in  this^  that  the  former  is  soluble, ia 
alcohol,  while  the  latter  b  insoluble  in  that  liquid.  Solution,  then> 
.is  necessary  to  chemical  action.  The  water  of  crystallization  of 
sulphate  of  copper  acts  entirely  as  uncombined  water,  and  the 
chemical  action  of  the  water  is  not  the  consequence  of  its  liquidity^ 
faiit  is  peculiar  to  it. 

Acetate  of  lead  in  crystals,  and  anhydrous  sulphate  of  copper^ 
when  triturated  together,  remain  white,  and  do  not  alter  one  an- 
other. But  when  acetate  of  lead  and  crystals  of  sulphate  of  coppef 
are  triturated  together,  the  mixture  assumes  immediately  a  fine 
green  colour.  Alcohol  gives  to  the  white  powder  a  shade  of  greeny 
and  water  renders  it  much  more  green.  As  acetate  of  lead  in 
crystals  decomposes  crystallized  sulphate  of  copper,  but  not  the 
anhydrous  sulphate,  it  is  probable  that  it  contains  no  water  of  crys- 
tallization, at  least  none  in  a  state  capable  of  acting.  Acetate  oi 
lead  is  soluble  in  alcohol,  though  only  in  small  quantity. 

Acetate  of  lead  and  burnt  alum  just  heated,  and  scarcely  cooledk 
being  triturated  together,  produced  no  alteration  on  each  other,  and 
afterwards  liquefied  very  slowly  when  left  in  an  open  vessel.  But 
when  the  burnt  alum  had  been  kept  for  some  time  in  a  vessel  not 
very  well  stopped,  it  very  soon  became  liquid  when  triturated  with 
acetate  of  lead.  The  moisture  of  the  atmosphere,  therefore,  does 
not  act  directly  as  a  medium  of  decomposition,  but  only  when  it 
has  been  absorbed  by  a  solid  body,  and  deprived  of  its  fluidity. 

One  part  of  muriate  of  lime  and  two  parts  of  sulphate  of  potash^^ 
being  triturated  together,  became  at  first  somewhat  moist,  biit 
gradually  dried  again  when  left  exposed  to  the  air.  The  taste  at 
first  was  that  of  muriate  of  lime,  but  it  became  gradually  weaker^ 
and  at  last  assumed  a  salt  taste. 

Prussiate  of  potash  and  sulphate  of  copper,  both  heated  till  the 
.water  of  crystallization  was  evaporated,  when  triturated  together, 
remained  white.  Alcohol  did  not  alter  the  colour.  Water  rendered 
it  reddish- brown.  If  we  take  crystallized  sulphate  of  copper  instead 
of  anhydrous,  the  mixture  on  trituration  assumes  a  reddish  colour. 
The  Same  thing  takes  place  when  anhydrous  sulphate  of  copper  if 
triturated  with  crystallized  prussiate  of  potash. 

Anhydrous  acetate  of  copper,  being  trituratfed  with  anhydrous 
prussiate  of  potash,  produced  a  green  colour.  Alcohol  did  not  altier 
4he  colour  \  but  when  left  for  some  days  in  an  open  vessel^  th^ 
^colour  became  lavender-blue.  Water  rendered  the  colour  reddish- 
brown.  I  may  here  put  the  reader  in  mind  that  cold  alcohol  dis« 
solves  little  pr  no  acetate  of  copper.  ^  i 

/   Carbbnate  of  aq^monia  and  anKydto\ia  ii  vs^b^x^  n$^£xv 
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Viturated  together,  remained  wViitisli-grecn.     Alcohol  at  first  pro' 
fluced  no  alteration  on  this  mi.iture;  but  by  degrees  the  eotooE 
Wcame  blue.     Water  poured  upon  the  niisture  occasioned  dfer-    ' 
vescence,  and  the  colour  became  blue.     Both  these  salts  arc  inw- 
iible  in  cold  alcohol. 

Quick-lime  heated  a  second  time,  being  triturated  with  calomel, 
the  mixture  remained  white.  Alcohol  did  not  alter  the  cotoor. 
Water  rendered  it  blackish.  QuicHime  and  corrosive  sublimsW 
triiurated  together  remained  white,  but  became  brownish-red  wh«i 
left  for  some  time  exjiosed  to  the  atmosphere.  Not  only  water,  bot 
ricohol  also,  produced  this  change  on  the  mistiire.  It  is  irtll 
IcnowD  that  calomel  is  insoluble,  and  corrosive  sublimate  iX^ubte,  is 
■Icohol. 

Effloresced  carbonate  of  soda  heated,  and  anhydrous  sulphate  of 
copper,  being  triturated  together,  remained  white.  Water  gave  tbt 
mixture  a  green  colour.  Alcohol  did  not  alter  it.  In  the  air  it 
became  green.  The  same  soda  triturated  with  calomel  remainwl 
%hite.  Water  rendered  the  misture  brownish,  and  then  blackijli. 
Alcohol  produced  no  alteration.  The  same  soda  triturated  w'th 
corrosive  sublimnic  remained  white;  but  water  and  alcohol  renderrd 
the  misiure  brownish-red. 

Prussiate  of  potash  and  green  sulphate  of  iron,  both  anhydrow, 
being  triturated  together,  remained  white.  Alcohol  gave  the  m'a- 
kure  a  grey,  and  water  a  blackish,  colour.  The  green  sulphite  rf 
iron  was  not  quite  free  from  persulphate,  which  is  soluble  ta 
alcohol. 

Powdered  nulgalls  heated,  and  triturated  witli  anhydrous  proio- 
sulphate  of  iron,  occasioned  no  change  of  colour.  Alcohol  did  not 
alter  the  colour,  but  water  rendered  it  black. 

Litmus,  heated  till  it  was  quite  dry,  and  then  triiurated  nith 
succinic  acid,  underwent  no  change  of  colour.  That  water  poured 
upon  the  mixture  should  give  it  a  red  colour,  might  have  been  m- 
pected;  but  alcohol  produced  no  alteration  in  the  colour.  But 
when  the  alcohol  was  evaporated,  the  colour  became  red ;  and  ihij 

■  alteration  took  place  the  sooner  the  more  fully  the  mixture  was  eit- 
posed  to  the  air.  Alcohol,  then,  facilitates  the  absorption  of 
moisture  from  the  atmosphere.  The  reddening  of  litmus  tincture 
proceeds  entirely  from  water,  for  succinic  acid  is  soluble  in  alcohoL 
■tTic  same  phenomena  take  place  witli  benzoic  acid, 

I  triturated  together  siilpliiir  and  phosphorus.  After  some  time, 
the  two  bodies  united  into  a  yellowish  liquid.     Mr.  Schaubfint 

,  made  this  observation  (Scherer's  Allg,  Jour,  der  Chemie,  vol.  m. 
p.  2l7)-  He  thought  that  an  oxidation  was  produced  by  thb 
process.     But  the  liquidity  is  not  owing  to  this  cause  ;  for  the  nb- 

,  Jtance  again  becomes  sohd  when  left  to  itself}  and  the  same  tlinij 
lakes  place  when  cold  water  is  poured  upon  it.  Hence  (he  liquidilj 
of  this  very  easily  liquified  compound  Is  occasioned  by  the.heiit 
icvolved  during  the  VnV\]i'[aV\cit\,    "ftyi.  vW  coTO^oond   is  very  easilj 
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heated  under  water,  phospliureted  hydrogen  gas  is  evolved,  which 
occasions  an  explosion.  Alcohol  ucts  upon  this  compound,  and 
torms  a  solution,  having  a  very  fetid  oilour.  It  is  known  that  ^ 
moderate  heat  produces  a  combinaiion  between  sulphur  and  phosr 
phorus. 

From  these  experiments  the  following  consequences  may  be 
drawn : — 

1.  The  trituration  of  anhj^drous  bodies  produces  no  chemical 
action. 

2.  But  it  takes  place  when  one  or  both  bodies  is  soluble  in  thij 
liquid  poured  upon  them. 

3.  It  tabes  place  equally  when  one  of  the  bodies  is  soluble,  the 
other  insoluble,  in  the  liquid  jxiured  on  the  mixture. 

4.  The  water  of  crystaliizaiion  acts  as  free  water.  But  thp 
moisture  of  the  atmosphere  acts  only  when  it  is  absorbed  by  one  of 
the  triturated  bodies. 

5.  The  consequence  of  the  decomposition  has  no  effect  on  ito 
success.  It  Is  the  same  thing  whether  the  body  produced  by  itis 
decomposition  be  soluble  or  not. 

What  is  called  disposing  affinity  might,  in  consequence  of  tbi* 
last  circumstance,  be  rejected. 

The  reddening  of  tincture  of  litmus  is  an  action  of  acids  de- 
pending entirely  on  the  presence,  of  water. 

Finally,  there  are  chemical  compounds  which  are  formed  en- 
tirely in  consequence  of  the  heat  evolved  by  the  trituration;  for 
example,  the  compound  of  sulphur  and  phosphorus. 


Article   IV. 

A  Comparison  of  the  OM  mid  Neiv  Theories  respecting  the  Natitre 
of  Oxymurialk  Acid,  to  enable  us  to  judge  which  of  the  two  de- 
serves the  Preference.  By  Jacob  Berzehus,  M.D.  Professor  of 
Medicine  and  Pharmacy,  and  Fellow  of  the  Royal  Academy  of 
Sciences  at  Stockholm. 

(Ctrntinuiid  from  ji.  2S0.) 

7.  Chlorine  combines  with  Azote.  The  Compound  is  an  oUy-fbrm 
Liquid,  which  exptode^  violently  at  the  Heat  of  boiling  Ivater, 

because  Us  Constituents  separate. 

To  be  able  tojudge  rightly  of  tlicse  facts,  we  must  make  a  short 
digression  on  the  explosions  of^cliemical  cmnponiids,  and  on  the 
appearance  ofjire  which  takes  place  during  these  explosions. 

Of  the  liypoiheses  which  have  been  formed  to  account  for  the 
increase  of  temperature  during  chemical  combinations,  which  often 
proceeds  so  far  that  fire  actually  appean,  that  one  only  agrees  with 
all  ilie  phenomena,  and  accords  with  tke  vjWW  qI  «i\eiicc,^jN».^ 
ascribes  the  heat  and  the  fire  pioducei  vucVs.mwA  t»m^'««^"*^'*''^ 
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^c  same  cause  as  in  electrical  discharges.  I  need  not  here  »Ibk 
V\c  great  number  of  facts,  which  have  obliged  us  to  give  up  tbe 
nld  opinions  and  adopt  the  nesv,  as  ihey  must  be  koown  to  all 
those  who  have  followed  ihe  progress  of  the  science. 
'  Fire,  according  to  this  theory,  is  produced  by  the  neutralixingcif 
%e  opposite  electro-chemical  states  of  the  bodies  ertiering  into 
comliination  ;  and  it  is  put  beyond  all  doubt  by  experiments  ih»t 
The  more  opposite  the  state  of  electricity  between  two  bodies  is,  the 
more  jnteny:  is  the  appearance  of  fire  when  they  combine.  When, 
therefore,  two  bodies,  A  and  B,  are  united,  and  a  third,  C,  k 
presented  capable  of  neutralizing  the  electro-chemical  state  of  A 
more  completely  than  B  can ;  then  B  wilt  be  displaced  by  C  with 
ao  increase  of  temperature,  because  the  new  and  more  iioinplde 
%leciro- chemical  neutralization  always  produces  an  increase  of  lem- 
fberature.  Thus  gold  and  siWer  unite  very  weakly  to  oxygen.  Her« 
It  may  be  conjectured  tliat  when  they  combine  with  it  only  a  veij 
'^imall  increase  of  temperature  is  produced.  When  the  oxides  uf 
Hhese  metals  are  reduced  by  potassium  or  hydrogen,  or  irt'oor 
charcoal,  fire  always  makes  its  appearance. 

'  Observations  show  us  that  bodies  which  have  no  great  oppositioD 
.''in  their  electro-chemical  properties,  those,  namely,  which  hare 
'"only  weak  affinity  for  each  other,  are  capable  of  combining  only  in 
very  low  temperatures,  and  are  again  decomposed  in  highertem- 
'iieraturfis.  On  the  other  baud,  it  is  very  common  to  find  bodie 
;which  have  a  strouger  affinity  for  each  other  combining  only  in 
high  temperatures.  In  low  temperatures  bodies  usually  obeywat 
'amniiies,  and  the  compounds  produced  are  decomposed  in  btghft 
temperatures  with  greater  or  lesser  rapidity,  because  then  stronger 
'affinities  act;  and  when  there  is  a  very  great  difference  in  tiie 
degrees  of  the  uniting  and  decomposing  aiEnities,  the  decompwi- 
.'tion  is  attended  with  the  appearance  of  fire,  and  with  an  explosioD. 
i  We  sec  from  this  \v\iy  J'ulminatins  silver,  J'utminati/ig  gold,  &c. 
,  txlst  in  a  given  temperature,  and  m  another  temperature  are  Je 
composed  of  themselves  with  an  explosion,  and  the  appearance  of 
j^re.  The  affinities  which  giye  existence  to  fulminating  silver  are 
those  of  hydrogen  to  azote,*  of  silver  to  oxygen,  and  of  ammoala 
^■to  oxide  of  silver.  Each  of  these  is  weak,  and  is  destroyed  ins 
'tiigher  temperature.  Hence  it  follows  that  fiilmiuating  silver  must 
-|bc  destroyed  at  a  high  temperature.  But  it  will  be  asked  how  ilils 
'  ^epomposition  takes  place  in  a  low  temperature,  why  fire  is  pro- 
duced, and  whence  proceeds  the  dreadful  violence  of  tlie  decompo- 
■  Eition  ?  All  these  proceed  from  the  burning  of  the  hydrogen  at  ibe 
^'expense  of  the  oxygen  in  the  oxide  of  silver,  or  from  the  more 
"■itoitiplete  electro-chemical  neutralization  of  the  oxygen  and 
'■hydrogen  in  water  than  in  fuiminatiog  silver, 

*•■-    \f/c  learn  frqtn  satisfactory  experiments  that,  when  two  bodies  of 
^^ opposite  electro- chemical  properties  act  upon  caeh  other,  an  elec- 

^re  Get  uidc  the  jiobuW^  a(t«ta.ieosio\™VQM.  b-iom  \i-4™\>«iCv4ie«ii  Ht^im 
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irical  polarization  takes  place  betweea  them,  wliich  increases  as 
their  temperature  approaclies  nearer  to  that  in  which  their  pecullac 
affiaiiies  can  act,  when  the  polarization  vanishes  at  the  same  time 
that  their  union  is  completed,  with  the  appearance  of  Gre.  Such  s 
polarizBtion,  therefore,  must  take  place  between  the  oxygen  and 
hydrogen  in  fulminating  silver;  and  it  must  be  the  greater  the  less 
of  their  original  electro-chemical  properties  is  neutralized  in  the 
other  compound.  EKperience  likewise  teaches  us  that  the  afGnitieiT 
are  more  active  in  solid  and  liquid  bodies  at  low  temperatures  than 
in  gases ;  and  that  they  act  in  condensed  gases  more  readily  than  in 
gases  of  tlie  usual  density.* 

From  all  these  observations  it  may  be  concluded  that  in  fulmi- 
nating silver  the  polamation  is  nearly  at  its  maximum  (iliat  is,  at 
the  discharging  or  uniting  point),  so  that  a  very  small  cause  wilL 
bring  it  to  that  state.  Hence  we  see  the  reason  ivhy  a  small  touch 
will  make  fulminating  silver  explode,  either  from  the  elevation  of 
temperature,  or  from  the  power  which  friction  has  to  excite  elec- 
tricity. But  whence  coiues  the  extraordinary  rapidity  with  which 
the  decomposition  takes  place  ?  Can  it  be  explained  by  the  rapid 
{Communication  of  the  high  temperature,  or  the  combustion?  Kx-? 
perience  teaches  us  that  the  propagation  of  heat  is  not  particularly 
rapid,  and  that  it  is  very  far  from  instantaneous,  even  in  liquid 
bodies.  The  rapidity  increases  with  the  inci'ease  of  temperature, 
Itut  it  always  requires  lime.  By  the  mere  propagation  of  heat  gra- 
dually evolved  by  combustion,  it  is  impotisible  to  explain  the  im- 
measurable rapidity  of  an  explosion  by  which  a  cannon  is  bArst 
4)efore  ihc  ball  has  time  to  be  put  in  motion.  On  the  other  hand, 
experience  shows  us  that  the  propagation  of  electricity  may  be  con-; 
Bidercd  as  instantaneous.  In  the  exploding  compound  there  are  two 
or  three  bodies  almost  at  a  maximum  of  electrical  excitement. 
Hence  wc  mwy  conceive  how  this  excitement  discharges  itself  at 
once  in  an  immeasurably  small  period  ;  and  by  the  combination  of 
substances  which  at  that  temperature  arc  gaseous,  the  dreadful 
jthenomenon  which  we  call  explosion  may  be  explained. 

The  electro-chemical  theory,  then,  explains  all  the  appearances 
of  an  explosion  in  a  satisfactory  manner,  and  corresponding  with 
all  the  rest  ot'  chemical  science.  It  shows  us  that  an  explosioa 
cannot  lake  place  unless  when  a  compound  (or  a  very  complete 
mechanical  mixture)  can  arrange  its  constituents  in  other  propor- 
tions, by  means  of  which  their  opposite  electro- chemical  properties 
can  be  much  more  completely  neutralized  tliun  before. 

But  now  the  question  occurs :  as  in  each  chemical  combination 
an  increase  of  temperature  takes  place,  which  often  amounts  to 
fire,  does  the  same  lake  place  in  opposite  circumstances,  or  during 
chemical  decomposition  ?  We  nave  no  tiieoretical  ground  to  deny 
this.  We  are  ignorant  whether  fire  coniiists  in  electrical  discharges; 
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I,  *  fend  as  long  as  we  do  not  know  t)iis,  it  is  impossible  for  ui  to  oy 
I  i  ifhether  it  cnn  take  place  or  not  by  a  separntion  of  electricities.  But 


whether  an  increase  of  temperature,  or  the  appearance  of  fire,  in 

tcality  takes  place  in  suchcaaes,  we  may  determine  by  expcrimeni. 

The  question,  then,  comes  to  this:  do  we  know  any  example  of 

'  iwo  combined  bodies,  whose  simplicity  is  undisputed,   tliat  wpeniit 

''j£t)in  each  other  with  an  increase  of  temperature  prodaced  by  rbe 

Separation  itself,  and  which  assumes  a  slate  of  coreiplete  (iixunron? 

P*'  Tor  my  part,  I  am  acquainted  with  no  such  example  ;   iur  that  in 

I,,    the  present  case  neither  crichiorine,    nor  chloride   of  azote,  bct 

I*'  iodide  of  azote,  can  be  admitted,  is  obvious. 

"  '    None  of  the  easily  reducible  metallic  oxides  gives    the  least  sen- 

l~'  Bible  increase  of  temperuture  when  it  is  reduce*!  by  means  of  hmr, 

i  ^ind  fhc  reduction  ceases  as  soon  as  the  tempt-ratuns   is  Jowered; 

*'  frhich  would  not  be  tl>e  case  if  the  process  of  separation  occasiiwed 

~"  an  increase  of  heat,  which,  at  least  i[i  some  cases,  would  be  able 

'  to  complete  the  process  without  the  aid  of  external  vrarmih.    If 

B*"  iuch  an  evolution  took  place,    the  red  oxide  of  mercury,  wbeo 

■      beated  to   the    decomposing  point,    must   explode;    for    example, 

B^'When  it  is  thrown  into  a  plalinum  crucible  at  a  white  heat.    Bui, 

I' though  both   the  oxygen  and  mercury  at  that   temperature  an 

*  ^seous,  the  oxide  is  only  slowly  reduced  as  it  comes  in  coaiact 

*'^W!th  the  crucible.     Hence  we  may  say  that  in  this  case,  as  weilii 

.  la  that  of  boiling  water,  heat  becomes  latent ;  and  that,  of  con^ 

'  ^uence,  in  chemical  decompositions,  heat  is  rather  abM^rbed  ihaa 

evolved. 

When  the  aOinity  between  two  bodies  is  destroyed  by  an  incrcast 

'  W  temperature,  we  cannot  suppose  that  this  takes  place  in  tonse- 

''  ^uence  of  an  annihilation  of  the  affinity,  so  that  the  united  bodid 

"■■ftre  instantaneously  separated  from  each  other,  just  as  a  body  hang- 

'Iflg  by  a  string  falls  to  t!ie  ground  when  we  cut  the  string.    Tht 

actions  of  ihe  affinity  and  of  the  temperaiare  are  to  be  considered 

'•^  a!s  two  powers  acting  in  opposition  to  each  other,  in  consequence  of 

'"'which  the  affinity,  when  overcome,  is  instantaneously  presented 

"  Rom  acting  sensib^.     We  sec  from  this  that  an  increase  of  ttmpe- 

'  taiure  can  produce  no  instantaneous  decomposition  in  a  large  mass, 

'  Specially  when  we  take  into  view  the  slowness  of  the  propagation 

,     of  heat.     But  as  it  is  certain  that  each  electrical  neutratizaiibti  and 

PI'  themicul  combination  is  accompanied  by  an  increase  of  tempeni- 

nl'fare,  it  Is  obvious  that,    if  electro-chemical  decomposition  were 

flRccompanied  by  the  same  increase,  this  would  noi  be  confined  los 

V  rare  examples,  hot  would  be  a  necessary  and  con^aot  coii- 

milaut  of  every  decomposition,     But  as  it  has  been  obsenWonly 

f'fe  a  few  rare  cases,  we  may  conclude  it  follows  with  tolerable  certainly 

f  TOat  an  intrease  tff  teraperalure  is  not  produced  by  decomposition. 

From  what  has  been  said.  It  follows  that  an  explosion,  which 
picannot  take  place  without  an  evident  increase  of  temperature  pro- 
TTfoced  by  Itself,  cannot  weU  accompany  the  scparatloD  of  two  ele- 
fjjttentary  bodies,  \(hk\vbj  \\its«5a.'t&'iOTv«itwAwMsi«»(i\i%a», 
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of  simplicily.  The  phcAomenon  shows  clearly  that  either  all,  Of 
at  least  one,  of  the  separatiog  bodies,  13  compound  ;  and  that  duriDf , 
the  explosion  the  constituents  are  differently  arranged.  ' 

1  now  return  to  the  chloride  af  af-oie.  The  new  doclrine  ctitM) 
aiders  this  body  as  a  compound  of  chlorine  and  azote.  Wiien  tba 
temperaiuru  is  slightly  elevated,  both  the  elements  separate  with  iift< 
explosion,  and  the  production  of  6re.  The  new  doctrine  acl<naw* 
ledges  the  difficulty  of  esplaining  the  explosion,  hut  denies  thato*! 
tbisaccount  any  consequence  can  be  drawn  against  its  accuracy.      • 

The  old  doclrine  considers  this  peculiar  substance  as  a  compounj' 
of  muriatic  acid  and  nitrous  acid  (or  nitric  acid)  boib  free  fron 
.  water,  because  these  acids  are  obtained  when  the  exploding  con 
pound  is  exposed  to  the  action  of  water  in  a  close  vessel.  Aa  ox^ 
Diuriatic  acid  at  a  high  temperature  retains  oxygen  much  mot^' 
powerfully  than  charcoal  does,  it  is  obvious  that  in  a  high  Iempeni< 
ture  muitatic  acid  must  decompose  nitrous  acid,  and  this  new  conH 
binatioQ  must  be  accompanied  by  fire.  The  red-hot  uxymuriati* 
acid  gas  and  azotic  gas  occasion  the  explosion. 

when  this  compound  is  touched  by  a  combustible  body  contain] 
hydrogen,  the  hydrogen  unites  witii  the  oxygen  of  the  niirous  aci% 
and  forma  wate',  which  unites  with  the  muriatic  acid.    But  as  Uut 
process  occasions  an  increase  of  temperature  beyond  what  the  cook*- 
pound  can  bear,  the  whole  explodes  at  tJie  instant  of  contact. 

To  put  it  in  the  reader's  power  to  judge  more  accurately  of  thii 
view,  1  will  endeavour  to  give  an  answer  to  the  following  questions: 
How  Ciin  we  conceive  this  body  to  exist  in  water,  if  it  be  composed 
of  anhydrous  muriatic  acid  and  nitrous  acid,  while  yet  muriatic  acid 
ki  ft  high  temperature  has  an  infinitely  greater  affinity  for  oxygen 
than  azote  has  ?  How  is  an  anhydrous  acid  different  from  an  hydrous 
acid  ?  What  is  a  double  acid  7  And  do  we  know  any  such,  besides 
those  produced  by  chlorine,  fluorine,  and  iodine. 

When  oxymuriatic  acid  gas  acts  at  a  low  temperature  on  an 
ammoniacal  salt  dissolved  in  water,  the  oxymuriatic  acid  hy  the 
hydrogen  of  the  ammonia  is  reduced  to  the  state  of  hydrous 
muriatic  acid ;  and  as  the  azote,  at  the  instant  of  its  diseugage- 
mem,  is  in  contact  with  oxymuriatic  acid  still  undeconi posed,  it  is 
enabled,  in  consequence  of  the  afBnity  of  azote  for  oxygen,  together 
with  that  of  nitrous  acid  for  muriatic  acid,  to  overcome  tlie  simple 
affinity  of  muriatic  acid  for  oxygen,  it  decomposes  the  oxymuriatic 
acid,  and,  both  acids  uniting  together,  form  an  insoluble  com]>aund^ 
whicH  tails  to  tlic  bottom.  But  how  it  conies  to  pa^s  that  in  ihil 
new  arrangement  of  the  constituents  which  takes  place  in  a  low 
temperature,  the  osygen  still  retains  the  greatest  [jari  of  its  original 
electro-chemical  polarieatioa  towards  the  muriatic  acid,  though  it 
remains  in  combination  with  }lic  azote,  and  exists  in  the  compound 
as  a  constituent  of  tlie  nitrous  acid  (without  which  the  explosion 
could  iiottalie  place)  cannot  in  the  PHMMW^^  *^^  "^^  electro- 
tbemical  knowledge  be  fully  expli^vnaa^^mj^yyft  ^<»:oi»t.Mb 
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ihe  accuracy  of  the  old  doctrine,  as  we  know  several  other  exampla 
of  the  same  kuid,  the  expIanatioQ  of  which  must  remain  till  our 
knowledge  lie  further  advanced.  Many  other  bodies  susceptible  of 
an  higher  degree  of  oxidation  mutually  decompose  each  other  at 
different  temperatures,  as  happens  in  the  present  case  with  azote 
and  muriatic  acid.  When,  for  example,  a  cutd  solution  of  pFOto* 
sulphate  of  iron  is  poured  into  sulphate  of  silver,  the  silver  is  pr&- 
dpituicd  by  the  oxide  iti  the  metallic  state,  and  the  ferruginous  salt 
is  converted  into  persulphate  of  iron.  If  the  mixture  be  noiv  boiled, 
the  silver  again  takes  oxygen  from  the  iron,  and  we  obtain  a  solutiaa 
of  proto-sulphiite  of  iron  and  sulphate  of  silver.  This  plienomenoa 
is  still  more  striking  when  powder  of  silver  is  boiled  in  a  somewhat 
concentrated  solution  of  persulphate  of  iron.  How  far  soever  uui 
knowledge  shall  advance,  we  must  expect  still  to  meet  with  iocs- 
plicable  facts. 

It  is  now  asked,  How  can  an  anhydrous  acid  be  accurately  dis- 
tinguished  from  a  hydrous  acid  ?  And  how  the  anhydrous  state 
contributes  something  to  elucidate  the  nature  of  the  exploding 
compound  which  differs  from  a  compound  of  common  acids? 
Though  none  of  the  anhydrous  compounds  of  muriatic  acid  with 
phosphoric  acJd,  phosphorous  acid,  &c.  can  be  produced  as  Vf 
example,  yet  whoever  will  cast  his  eye  over  the  whole  class  of  theajfl 
compounds  will  (ted  many  instances.  ^H 

It  has  been  ascertained,  both  by  my  own  experiments  and  thoiV 
of  other  chemists,  that  many  of  the  more  powerful  acids,  which  the 
older  chemists  considered  as  pure,  are  combined  with  water,  which 
serves  tliem  as  a  basis,  without,  however  (as  is  the  case  with  most 
other  bases),  diminishing  their  acid  properties.  Several  of  these 
acids  are  of  such  a  nature  that  chemistry  knows  no  method  of  ex- 
hibiting them  in  an  anhydrous  state.  Others  of  them  may  be 
brought  to  a  state  of  purity,  and  then  show  very  slrlking  properties, 
which  deserve  more  attention  from  chemists  than  has  hitherto  been 
bestowed  on  them. 

If  we  east  an  eye  upon  phosphoric  and  boracic  acids  rendered 
free  from  water  by  heat,  and  upon  dry  carbonic  acid  gas,  we  per- 
ceive at  once  that  in  this  state  they  have  lost  a  good  deal  of  their 
acid  properties,  which  they  only  recover  by  the  additioa  of  water. 
When  glasfy  phosphoric  or  boracic  acid  in  jwwder  is  brought  in 
contact  with  ammoniacal  gas  over  mercury,  no  absorption  of  the 
gas  lakes  place,  and  no  ammoniacal  sail  is  formed.  But  if  a  moist 
paper  be  introduced  into  the  jar,  and  left  on  the  surface  of  the 
mercury,  llie  formation  of  phosphate  or  borate  of  ammonia  in- 
stantly begins,  and  continues  till  the  paper  is  thoroughly  dry,  and 
all  the  water  has  entered  into  combination  with  Ihe  sulr.  From 
this  it  seems  to  follow  that  no  simple  ammoniacal  salt  can  exist 
without  combined  water.  But  as  sub-am moni a cal  salts  exist  with- 
out water,  and  as  boracic  acid  is  capable  of  forming  sub-salts,  a 
5ub-bo]-aEe  of  ammonia,  in  such  a  case,  might  he  supposed  capable 
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in  contact  with  dry  carbonic  acid  gas,  the  gas  is  not  absorbed,,  or 
the  absorption  is  scarcely  perceptible,  fiut  allow  aqueous  vapour  to 
enter,  and  the  absorption  is  completed  in  a  few  mibutes,  though 
water  does  not  constitute  one  of  the  constituents  •  of  carbonate  of 
Jime.  Whoever  has  studied  the  experiments  of  Mrs.  Fulhame  b 
acquainted  with  other  instances  of  the  same  kind.  Water,  there^* 
fore,  produces  an  alteration  in  most  oxidized  substances,  whereby 
they  enter  more  easily  at  low  temperatures  into  combination  with 
other  oxides.  We  are  not  yet  well  acquainted  with  the  nature  of 
this  actbn  of  water,  and  of  all  the  theoretical  explanations  of  it 
that  have  been  proposed,  there  is  not  one  worthy  of  adoption. 

It  is  known  that  in  the  distillation  of  green  vitriol  a  smoking, 
liquid,  crystallizable  matter,  the  nature  of  which  was  long  un-> 
known,  follows  the  sulphuric  acid.  Mr.  Vbgel,  of  Bareuth,  found 
that  this  peculiar  body  formed,  with  lime,  gypsum;  with  baryte% 
sulphate  of  barytes;- with  soda,  Glauber's  salt;  and  with  water, 
common  sulphuric  acid.  Owing  to  the  great  difference  of  the 
physical  properties  of  this  body  from  those  of  common  sulphuric 
acid,  he  did  not  draw  the  very  natural  conclusion  that,  as  it  forms 
common  sulphuric  acid  with  water,  it  must  be  an  anhydrous  sul- 
phuric acid.  He  found,  likewise,  that  when  sulphur  was  heated 
with  this  body,  it  formed  at  least  two  combinations  with  it,  neither 
of  which  was  sulphurous  acid.  Mr*  Vogel  appears,  therefore,  to 
have  discovered  new  oxides  of  sulphur,  by  reducing  anhydrous 
sulphuric  acid  by  means  of  sulphur,  which  are  very  highly  deserving 
of  the  attention  of  chemists* 

From  what  has  been  said,  it  is  evident  that  anhydrous  acids  (uq^ 
saturated  with  a  base)  may  be  accurately  distinguished  by  means  of 
their  physical  characters  from  the  same  acids  combined  with  watcir 
»— adifiference  which  may  very  well  be  compared  to  that  betwee^i  #i 
combustible  radical  and  its  oxide,  or  perhaps  any  other  of  its  com* 
pounds. 

The  compounds  formed  by  two  or  more  acids  are  well  entitled  to 
the  attention  of  chemists,  especially  as  this  class  of  bodies  has  not 
been  long  known,  and  therefore  has  not  been  much  examined.  I 
cannot  here  notice  the  compound  acids  into  which  muriatic  aci4 
and  fluoric  acid  enter  as  ingredients,  but  must  confine  myself  to  the 
compound  acids,  which  are  acknowledged  by  botli  doctrines. 

If  highly  concentrated  sulphuric  acid  be  brought  in  a^mall 
vessel  in  contact  with  nitrous  gas  over  mercury,  the  gas  is  not  ab- 
sorbed by  the  'acid,  a  proof  that  in  this  way  no  sulphate  of  nitrous 
gas  IS  formed.  If  we  introduce  a  little  oxygen  gas,  nitrous  acid  is 
formed,  which  is  absorbed  by  the  sulphuric  acid,  and  forms  with-it 
a  small  crystallized  compound.  If  we  continue  to  add  oxygen  gas 
in  small  quantities  till  no  more  nitrojus  acid  is  absorbed  by  the  sul- 
phuric acid,  the  whole  is  converted  into  a  magma  full  of  plumose 
crystals.  The  cr"**"!"  may  be  separated  from  the  liquid  by  throwing 
the  whole  ioift  filled  two-thirds  with  pounded  glass,  and 

covering  thje  no  I  with  «l  ^^s;^  ^Wft^  v^^^^  ^\^*^s^ 
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mpisture.  The  crystallized  body  obtained  by  this  means  is  a  che- 
mical compound  of  sulphuric  acid  and  nitrous  acid,  la  wliicb  the 
)atler  contains  one-third  of  the  oxygen  contained  in  the  focmer 
";c  N  O*  +  4  SO'}.  It  seems,  likewise,  to  contain  some  water." 
jVhcn  this  compound  acid  is  gently  healed,  it  melts  like  fkt,  but 
rstulli^cs  on  couliiig.  When  mixed  vrith  a  little  water,  it  is  de- 
tnposed,  and  converted  intucommoLi  sulphuric  acid  and  hydrous 
acid,  and  ihrs  last  liquid,  accordinjr  to  the  proportion  f£ 
s  yellow,  green,  or  hlue.  When  so  much  water  is  added 
I  to  render  it  colourless,  the  nitroua  acid  is  completely  decomposed 
pilo  nitric  acJd  and  nitrous  gas,  just  as  is  the  case  with  commoa  red 
^tric  acid.  When  the  compound  acid  is  distilled  io  a  glass  retort, 
t  nitrous  acid  is  converted  (partly  by  aitsorbing  oxygen,  partly  by 
ring  out  nitrous  gas)  into  nitric  acid,  and  we  obtain  a  compound 
r  lulphuric  and  nitric  acids,  which  cannot  be  decomposed  by  &s- 
ilation  (unless  they  be  previously  diluted  with  water).  Thiscomr 
und  acid  is  heavier  than  common  sulphuric  acid,  and  may  be 
^ined  of  the  specific  gfavily  1'94  or  1-9G.  It  does  not  crystallize 
I  cooled  down,  and  dissolves  metals  with  the  evolution  of 
iroui  gas. 

fTi  We  have  here  on  example  of  two  compound  acids  of  sulphmic 
acid,  the  one  with  nitroiti  add,  the  other  with  nilTic  acid.  Hsnce 
we  see  that  other  compound  acids  exist  besidss  the  disputed  ones; 
*nd  have  ground  to  conclude  that  similar  cumpouods  of  tbe  ottwr 
acids,  namely,  muriatic  acid,  phosphoric  acid,  fluoric  acid,  iodioc 
with  nitrous  and  nitric  acids,  must  exist,  and  only  require  inve56> 
^tion  to  be  discovered.  We  perceive,  theiefore,  that  the  difEcultj 
of  accounting  for  the  explosion  of  chloride  of  azote  is  not  the  oo^ 
reason  for  considering  this  body  as  a  compound  of  muriatic  acid 
with  nitrous  or  nitric  acids. 

We  are  not  entitled  to  demand  of  the  old  doctrine  an  cKpIanatioB 
why  the  acids  combine  together  in  the  middle,  or  at  least  on  l' 
surface,  of  water,  and  then  are  brought  by  the  water  slowly,  a 
with  difliculty,  to  the  slate  of  hydrous  acids,  though  they  ham 
stronger  affinity  for  water  than  for  each  other.     Neither  wil' 
require  of  the  new  doctrine  to  explain  why,  although  the  affini 
chlorine  to  hydrogen,  and  of  azote  to  oxygen,  be  greater  than 
of  oxygen  lo  hydrogen  {so  that  chloride  of  azote  gradnally  decfl 
poses  water  at  the  common  temperature,  and  forms  murlstic  i 
and  nitric  acid],  yet  these  adds  are  not  formed  at  once^  as  chloi 
of  azote  may  be  obtained  in  the  midst  of,  or  on  the  surfac 
water.     We  see  that  the  difficulty  of  explaining  these  fects  i 
same,  whatever  doctrine  we  embrace, 

Gay-I^ussac  has  very  properly  stated  the  difficulty  of  an  explos 
from  mere  decomi>csition,  and  asks  {Gilbert's  Annaler 

*  A  Tcty  jntemilDg  mptli<ii]  at  obraioine  [)>ii  compiHiDd  acid,  but  not 
tirewiifa  rcipect  la  it>  uMute,  niWuc  tuvku^  is,  \i%iy«  £t«m,  of  Qtta 
p.  S7«.  .  .^  . 
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p.  31),  whether  the  appearance  of  fire  be  owing  to  the  shock  which 
the  gases,  instantaneously  set  at  liberty,  give  to  the  Burrounding  air, 
as  we  know  that  the  compressioii  of  air  [nvduces  heat,  which  may 
very  well  amount  to  redness.  But  this  does  not  expliiln  the  prin- 
cipal phenomenon  of  the  explosion,  namely,  the  extraordinary 
energy  with  which  the  gaseous  bodies  are  set  at  liberty :  and  there 
is  another  appearance  which  puts  the  tnsufhciency  of  that  explana- 
tion beyond  doubt,  if  a  portion  of  the  compound  be  exploded  in  a 
vessel  containing  air,  the  air  is  distinctly  expended  during  the  ex- 
plosion, and  again  condenses,  which  eould  not  take  place  if  the 
fire  of  the  explosion  were  the  consequence  of  the  compression  of 
the  air  ;  for  in  that  case  the  air,  during  the  explosion,  must  occupy 
B  smaller  space  than  afterwards,  when  it  has  time  to  expand,  and  to 
absorb  the  heat  which  it  lias  lost.*  From  what  has  here  been  said, 
it  follows  that  the  explanation  of  Gay-Lussac  is  not  accurate,  and 
that  the  elevation  of  temperature  must  be  owing  to  the  chemical 
process  which  precedes  the  explosion,  and  must  proceed  from  the 
■ame  cause  as  that  of  fulminating  silver,  fulminating  gold,  &c. 

We  have  nnw  to  explain  what  takes  place  in  the  explosion  of 
cuchlorine.  According  to  the  old  opinion,  this  gas  is  the  second 
iuper-oxide  of  the  basis  of  muriatic  acid  in  which  that  basis  is  com- 

*  Gny-Lnsssc  inqulrtn  nbctlicr  in  ihU  aituatlan  we  raay  not  have  reconrae  !• 
tl«rtricity,  as  v/e  know  bo  many  decoin)iaeitioDe  priiduced  by  that  agcni.  From 
tbia  qontiuD,  as  wellai  from  what  he  eayi  in  the  Aiipendii  to  his  Trrati^  ou  tke 
)Ieiitra1iIy  uf  Coinpaundi,  nc  may  conclude  that  biiherlo  he  has  not  ]>aiif  mncb 
altenilmi  lo  Elrctro-cbcmical  iloilks.  A«  thin,  on  the  one  lide,  is  raiber  -iDriirisiDg, 
■a  on  the  oilier  side  II  ii  very  mcaurafpiig,  thai  even  bischemicnl  studies  nblig^ 
hHD  ts  have  rrcanrse  to  lliig  oniverially  diilribuled  agent,  as  the  new  seieace  ha* 
reason  Lo  eipecl  much  ffoni  the  uncnmnDn  talents  or  Ibis  dlsIingnisbEd  man.  Gay- 
Lussac,  amoag  cither  things,  mcDliODS  as  a  fnct  slill  uneiptaioed,  Ihal  nhen  « 
laturntetl  soluiioo  of  nitrate  nrammaDia  is  mixed  with  its  own  buik  of  walet,  th* 
bulk  ii  ditniaished,  nnd  at  tbe  aame  lime  cold  produced,  I  shall  make  a  fev 
ob»crvalion>  on  Ibis  subject.  In  my  Treatise  on  the  Walef  of  Cryslalliialion  I 
have  already  endeavoured  lo  draw  the  allentlon  nf  chemists  lo  the  differenca 
between  Eolulion  in  waler  nnd  combining  ehemically  witb  water.  Carl'nlnUe  of 
nagocEia  combines  ehemically  with  \  of  id  weieht  of  water,  bill  n  iiualubie  in 
thai  liquid.  Nitrate  of  potash  contains  no  chemically  combined  waler,  yet  it  it 
■oluble  in  Ih.nt  liquid.  When  a  body  unites  chemically  with  water,  hrat  ii  pro* 
duced  ;  when  it  dissolves  in  water,  cold  is  evolved.  If  ranriale  of  lime  pretlouilr 
faeated  to  redoesi  be  mniilencd  with  water,  heal  is  first  produced,  because  lb« 
waler  of  crystallizalion  cambinesj  hot  when  more  water  is  added,  cold  tnkqi 
place.  The  principal  caa^e  of  the  heal  ig  nut  su  much  the  condentalion  of  water 
as  Its  chemical  cnmblnalion,  that  Is,  the  nppmile  eleclra-ehemieal  ueulraliEntion 
of  (he  water  and  the  >all.  The  cause  of  the  cold  hy  (be  solutiuii,  oP  tlir  Contrary, 
n  the  iDCTCBSC  of  (be  volume,  and  the  eaiy  sniiihility  of  Iheult,  which  muat  now 
ipread  itself  through  the  whole  mass  of  the  water.  The  sum  of  the  hulk  of  bolh 
ii  diminished,  becauEC  the  water,  while  it  receives  the  salt  into  Its  pnrci,  and  h 
dUaled,  contracts  Itself  throngh  Ihe  aclioe  of  the  sail.  Now  as  the  salt  reqatna 
more  beat,  in  oonsequeoce  of  Ihe  pro  parti  anally  much  greater  teparatjon  of  lit 
fnoleculea,  than  the  water  gives  oat  in  conscqnence  of  the  approach  of  ili  par~ 
(Ides,  cold  ensues.  (In  the  opposite  case  heal  would  be  produced.)  The  greater 
the  proportion  of  water  compared  lo  ihul  of  Ihe  salt,  the  more  heat  it  abanrbctl, 
■hough  the  mixture  does  not  lo«e  as  muab  temperature  as  when  Ihe  rjuaniiiy  of 
liqnld  and  the  mnjAte cooled  It  imall.  Gsy-Lnssac'i  difficulty  li  eipUlued  by 
Ihii,  (hatihewMMMtfwltdoabletiieirdiitaac*,  while  tbasA  at  OrA-«*i^u 
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,  ibined  with  itvjcc  as  much  oxygen  us  in  muriatic  acid.  Tliis  g» 
<  fRxplodesin  a  heat  of  betiveen  86°  and  104°.  Fire  is  produced,  and 
\  tbe  gas  occupies  1^  times  ihe  volume  which  it  formerly  occupied, 
1  lieiDg  resolved  into  ^  oxygen  and  ^  oxymuriatic  acid  gas.  I  explain 
"these  appearances  in  the  following  manner: — Muriatic  acid  com. 
%nes  at  a  certain  low  temperature  less  intimately  with  two  atoms  of 
1  -dsygen,  with  which  it  makes  its  escape  as  a  gas  from  the  liquid,  lu 
[  ahis  compound  the  electro-chemical  polarization  of  the  oxygen  a 
[  -lfe86  completely  neutralized  than  jn  the  compound  of  muriatic  acid 
|-f*nth  half  as  much  oxygen  in  oxymuriatic  acid  gas.  When  the 
I  ^temperature  is  elevated,  the  muriatic  acid  cannot  retain  the  whole 
E  Vf  the  oxygen ;  it  therefore  enters  into  a  more  intimate  combination 
K4Hth  one  half  of  it,  arid  undergoes  a  combustion  into  oxymuriaitc 
f  liund,  fire  being  evolved  in  consequence  of  the  more  complete 
*'lectro-chemical  neutralization.  The  other  half  of  the  oxygen  Ji 
it  at  liberty.  Tbe  separation  of  this  portion  has  no  other  elfect 
I  Upon  the  explosion  than  that  of  increasing  the  volume  of  the  gaseoos 
fejiDass,  and  consequently  the  energy  of  the  explcsion. 

This  explanation  appears  at  first  sight  liable  to  two  objections. 
[!he  first  is,  thai  the  muriuiic  acid,  which  was  here  in  the  state  of  a 
-hydrous  acid,  should  separate  from  the  water  to  unite  itstif  in  an 
elastic  slate  with  two  proportions  of  oxygen  less  intimately  com- 
bined. But  it  is  a  very  common  appearauco  when  a  gaseous  or 
insoluble  body  is  formed  by  the  play  of  affinities  for  the  liquid  body 
to  remain  while  the  gaseous  body  disappears,  or  is  precipitated  from 
the  liquid,  though  iis  formation  be  owing  to  a  weaker  afBnity.  TTie 
muriatic  acid  here  leaves  the  water,  wiiich  should  have  retained  it 
in  order  to  combine  with  oxygen,  and  form  euchiorine.  In  the 
same  way  concenlrated  phosphoric  or  arsenic  acid  separates  the 
much  stronger  sulphuric  acid  from  its  bases  wliene\'er  the  mixture 
reaches  the  lemjtcrature  at  which  anhydrous  sulphuric  acid  becomes 
gaseous.  Chemistry  can  exhibit  many  such  examples.  The  expla- 
nation of  them  belongs  to  a  dcpanment  of  the  doctrine  of  beat  still 
unexplained,  and  to  its  relation  to  both  the  electricitiiis.  Tite  ex- 
planation furnished  here  by  the  old  doctrine  afibrds  no  anomaly 
di^erent  from  what  takes  place  in  other  bodies. 

The  second  appai'ent  objection  is,  that  the  muriatic  acid  eom- 
bines  less  intimately  with  two  porliona  of  oxygen  than  it  does  with 
the  one  portion  wiih  which  it  constitutes  oxymuriatic  acid.  But  it 
IS  clear  tiiat,  provided  the  same  diSerence  in  the  intimacy  of  com- 
binatlon  takes  place  between  other  bodies  in  different  states,  this 
explanation  will  furnish  no  objection  or  improbability.  I  will  noir 
show  thnt  such  a  diifcrence  in  the  Intimacy  of  compounds  is  a  very 
general  .ippearance,  which  takes  place  not  only  between  simple 
bodies,  but  likewise  between  compounds,  to  which  hitherto  but  - 
little  attention  has  been  paid. 

When,  in  the  year  1811,  I  was  occupied  with  examining  tU 
conibinalions  of  anumotij,  t  dUcflveted  accidentally  that  sevei 
jnetaiiine  antimoQiates,  N(\iCU  t'ftt'i  "oc^m  \tt 'gtow  ttir^ 
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a  sudden  appearance  of  fire,  and  then  the  temperature  again  sinkt 
to  that  of  the  surrounding  combustibles.  I  made  numerous  expe- 
riments to  elucidate  the  nature  of  this  appearance,  and  ascertained' 
that  tiie  weight  of  the  salt  was  not  altered,  and  that  the  appearance 
took  place  without  the  presence  of  oxygen.  Before  the  appearance- 
of  fire,  these  salts  are  very  easily  decomposed,  but  afterwards  they 
are  neither  attacked  by  acids  nor  alkaline  leys — a  proof  that  ihei*- 
constituents  are  now  held  together  by  a  stronger  affinity,  or  that' 
they  are  more  intimately  combined.  Their  opposite  electro-chemical: 
polarity  must,  therefore,  be  more  completely  neutralized,  by  whicb/ 
these  bodies  are  brought  to  a  state  of  chemical  indifference.  Tb«' 
cause  of  the  appearance  of  the  fire,  therefore,  is  that  in  a  highe*- 
temperature  a  more  iniimate  chemical  combination,  or  a  stronger 
electro- chemical  discharge  must  take  place  between  the  bodiesA 
Hence  it  follows  that  between  the  same  bodies  different  degrees  o(i 
intimacy  in  point  of  combination  may  subsist.  From  my  disserta-'  - 
tion  it  will  be  seen  that  I  even  at  that  time  foresaw  that  these  facta ' 
would  furnish  a  key  to  explain  the  explosion  of  euchlorine.  '; 

Some  time  after,  during  my  short  stay  in  London,  i  mentioned 
this  appearance  to  Wollaston  and  Davy.  The  former  observed  tlmtj 
to  bis  great  surprise,  he  had  seen  something  similar  in  gadolinite.* ' 
Davy  had  observed  the  same  appearance  of  fire  on  heating  th*  ■ 
hydrate  of  zircooia,  which  he  ascribed  to  a  contraction  of  the  earth  i 
at  the  instant  when  the  water  separated.  Since  that  time  1  havtf 
observed  these  appearances  in  many  other  bodies  ;  as,  for  esample^ 
in  green  oxide  of  chromium,  oxide  of  tantalum,  and  oxide  of  rho^ 
dium.     I  shall  take  oxide  of  chromium  as  an  example. 

Upon  pulverized  chromate  of  lead  let  a  mixture  of  concentrated 
muriatic  acid  and  alcohol  -be  poured.  Heat  is  produced,  and  ciher, 
muriate  of  lead,  and  muriate  of  chromium,  formed.  Let  the  solu- 
tion be  mixed  with  more  alcohol,  in  order  to  separate  all  the  lead 
salts.  Then  distil  off  ihe  alcohol,  dilute  the  solution  again  with 
water,  and  prccipiiaie  all  the  oxide  of  chromium  with  caustic  am- 
TOonia,  adding  a  slight  excess  of  alkali.  Let  the  greenish-grey  pre- 
cipitate, which  is  a  hydrated  oxide  of  chromium,  be  separated, 
dried,  and  heated,  in  a  crucible  or  small  retort  till  it  be  slightly 
r«d-hot.  Water  is  given  out,  and  the  oxide  becomes  greyish-black, 
or  almost  black,  liet  it  now  be  taken  from  the  fire,  weighed,  and 
placed  in  a  strong  heat.  As  soon  as  it  becomes  red-hot  we  shall 
perceive  it  all  on  a  sudden  become  intensely  ignited,  and  this  igni- 
tion disappears  almost  as  suddenly.  Oxide  of  chromium,  by  being 
thus  treated,  loses  no  weight.  Its  colour  is  pale  green ;  and  instead 
of  ita  easy  solubility  in  the  state  of  hydrate,  it  has  become,  wheal 

•  The  appearance  of  fire  which  gadolinite  diiplaji  1e  very  livfflj.     Tliei..    .__, 
wtlh  n  glassy  fraclnre  amwrrs  brller  than  [be  ipUntery  variely.    Ii  it  lo  br.  healei"* 
Iwfore  Ihc  bluw.pipe,  so  [lial  Ifte  whole  pipce  become)  equally  liot.     At  a  ro"    ' 
heath  calcbo  fire.    Ttit  colour  become!  greeniib-grey,  and  theiolubilil)'  iu  aci^ 
is  deilfoyed.    Two  Emal  ■'  gaduiinile,  one  of  which  had  been  healed  t 

Tcdneu,  were  put  In  aqN  I'Brtt  wai  diuolTtd  id  afev  haim\  tii«' 

«rHiietuuckMl&iCm|)f(  .    , 
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deprived  of  water,  di&iculily  soluble,  b[>i1  after  iguitioo  completely 
inaoluble.  Iti  this  case  a  new  combusCloi]  takes  place  between  tba 
oxygen  and  chiomiuin  already  cuntbined ;  that  is  to  say,  a  new 
•lectro- chemical  discharge,  by  whkh  ttie  elements  uot  only  com- 
bine more  iniiniaiely,  but  the  oxygen  has  lost  its  former  properties, 
or  its  former  electro. chemical  polarization  has  been  exchanged  for 
m  complete  electro-cliemiciil  indifl^efence.*  It  is  clear  that  if  the 
oxide  of  chiomium  at  this  temperature  were  gaf^eous,  the  produc- 
tion of  fire  would  cause  it  to  explode,  without  the  ingredieoH 
Vudergoiiig  any  new  combination  with  another  body  (perhaps  evens 
•eparatlon),  and  without  the  oxide  of  chromium  ceasing  to  be  ilie 
wme  compound,  nnd  in  the  same  proportions  as  befure.  If  wf 
could  obtain  chromic  acid  free  from  water,  and  in  a  separate  state, 
I  .|>rabably  when  exposed  to  a  higher  temperature  it  would  exhibit 
the  same  appearance  of  hre  and  separation  of  oxygen  as  take$  plact 
with  euchlorine  in  the  same  circumstances. 

£dmund  Davy  found  that  when  a  neutral  solution  of  plaiiauQ 
\  *«s  precipitated  by  hydro-sulphuret  of  potash,  and  the  precipitate 
r  Aried  in  air  deprived  of  oxygen,  a  black  compound  of  sulphur  wa) 
'  Obtained,  which,  when  heated  out  of  the  contact  of  air,  gave  out 
)  tulphur,  and  some  sulphureted  hydrogen  gas,  white  a  combustion 
I  limilar  to  that  in  the  formation  of  the  metallic  eulphurets  appeared, 
tod  common  sulphuret  of  platinum  remained  behind.      In  iliis  ca» 
the  very  same  phenomenon  is  observable  as  in  euchlorine.    Tlie 
platinum  combines  at  alow  temperature  loosely  with  a  greater  pro- 
portion of  sulphur  than  it  can  retain  in  a  higher  temperature.  When 
the  compound  is  heated  there  is  produced  fire,  because  the  platinum 
combines  more  intimately  with  a  portion  of  the  suljihur,  and  another 
,  |iortion  which  cannot  be  retained  at  that  temperature  is  disenguged. 
(     ,  I  have  found  that  when  wc  heat  the  oxide  of  rhodium  obtained 
.  feom  the  soda-muriate  of  rhodium,  water  first  comes  uver;  andoo 
^  jpereasing  the  temperature,  combustion  takes  place,  oxygen  gas  it 
\  nddenly  disengaged,  and  a  sub-oside  of  rhodium  remains  benind. 
■  Kere  agaiu   we   have  the  same  appearance  as  with   euchlorine. 
Ljthodium  has  this  in  common  with  the  base  of  muriatic  acid  that 
r^  first  and  third  oxides  are  salifiable  bases,  while  the  second  poi- 
■  'jtesses  the  characters  of  a  super-oxide,  giving  out  oxyinuriatic  acid 
\  Ariiea  digested  with  muriatic  acid,  and  forming  salts  with  no  acii^ 
[  But  in  some  measure  combining  itself  with  the  bases.     The  perr 
'  Azide,  on  the  contrary,  is  a  well  marked  salifiable  base  ;  but  in 
}  oxygen  is  less  intimately  combined.     It  cannot  be  obtained  from 

e  adopt  the  IhL-ory,  aod  plai 

n-chemrcal  propcriici  til  bod' 

l>tothe  «leclTDH:hnnical  pcilarity  of  (hi 
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from  the  inferior  oxides,  as  these  have  the  oxygen  more  intimately 
.combined)  hot  is  procured  only  at  lower  temperatures,  and  under 
favourable  circumstances  by  theabstraction  of  theexcessof  rhodiom.^ 
The  base  of  muriatic  acid  gives,  in  tjie  same  way,  first. an  acid,  ihen 
two  super-oxides,  then  an  acid,  which  can  be  procured  only  under 
favourable  circumstances^  and  by  no  means  directly. 

We  have  now,  1  conceive,  fully  shown  that  difierent  degi:fes  of 
intimacy  subsist  between  oxygen  and  the  same  combustible  Gasis, 
frequently  between  the  same  proportions.  The  combustible  body 
in  a  low  temperature  often  unites  less  intimately .  with  a  greater 
number  of  atoms  of  oxygen,  and  then  at  a  higher  temperature 
enters  into  a  closer  combination  with  a  smaller  number  of  atoms, 
hy  which  fire  is  produced,  and  the  excess  of  oxygen  is  set  at  liberty. 
We  have  seen  that  this  difference  in  the  intimacy  of  the  combina* 
tion  takes^  place,  not  only  between  combustible  bodies  and  oxygen, 
but  likewise  betweeii  other  bodies^  both  simple  and  compound,  as 
is  evident  from  the  experiments  on  the  production  of  sulphuret  of 
platinum  by  the  moist  way,  on  the  metalline  antimeniates  and  the 
siliciate  of  yttria.  This  more  intimate  union,  then,  is  a  general 
appearance,  and  it  cannot  be  alleged  that  it  has  been  contrived 
merely  for  the  purpose  of  accounting  for  the  explosion  of  euchlorine.  ' 
It  is  evident,  therefore,  'that  the  explanation  furnished  by  the  old 
doctrine  agrees  fully  with  every  other  department  of  chemical 
science. 

(T0  be  cQntinued.)  ,       .    . 


Article  V. 

Trigonometrical  Survey  of  the  Wide  Mouth  Shoal,  or  Royal  Sove- 
reigrCs  Shoal,  near  Beachy  Head,  in  the  English  Channel.  By 
Col.  M.  Beaufoy. 

[For  the  Diagram  see  Plate  L.  Fig.  I,  c] 

Observations  made  with  a  Hadley's  sextant  for  determining  the 
situation  of  the  Wide  Mouth  Shpal^  or  the  place  on  which  some 
years  past  the  Royal  Sovereign  man  of  war  grounded,  and  was 
nearly  lost,  and  which  shoal  is  in  a  book  of  pilotage  denied  to  exist. 

Triangle,  I,  B,  H. 

f     I,  B,   7ljy01  feet. 
Given.. <^     H,B,  48,290 

ILB.H,  55°  59^58" 


•  See  my  treatise  Od  th«  Caum  of  Chemical  Proportioni,  Jnnaltof  J^hihsopl}^^ 
vol,  \\\.  p.  255.  %  J,  ■         .    * 

Vol.  Vir.  N°  VL  '-^  2  ¥ 


Trigonometrical  Survey  of  [Jess, 

FeeL     NMtit  Uilti, 

IQ,  H,  shoal  from  BeKhill  Church .S8,903  or  C-34 

^'Q,B.  shoal  from  Bri^lHling  Mill HO.IG/..  13-10 

Q,  I,  shoal  from  Wiilington  MiU -(6,842 . .    JSi 

-  O,  S,  »boal  from  Beachy  Head  Flag  Staff  . .  .40^66 . .    6-«l 

I'ljBt  M,  N,  be  the  meridian  of  BrightlingMill; 
Bj  H,  ihe  distance  equal  fo  4H,2»0  feet ; 
T,  H,  the  departure  tqual  to  23,552  feet, and 
gives  the  angle  N,  B,  H  ;  the  bearing  29"   1 1'    28"  S.  E. 

N,B,  I,   26    48     24    S.W. 

N,  B,S,   19     21     46    S.W. 


^,%Q,    •    »    4D  ff,B,Q,     8    38    4G 


M.BiQ,    S    M    St 

5)S5    ST    5T 


Mmo  8    38    39 
U,%  -  Q,  B,  N,  =  8"  32'  49" 


Beahill  Church  bears  from  the  shoal  I?"  24'  41"  N.E.,  diilaDt 
38,903  feet,  or  6-34  nautic  miles. 

WiliingtonMiUyi"  il'  14''  N.W.,  distant  46,482  feet,  or  7S5 
nautic  mites. 

Beachy  Head  Flag  Staff  92°  3?'  85"  W.  of  the  N^  dnttut 
4G>4(iG  feel,  or  6-61  iiaulic  miles. 

Brightliijg  Mm  8"  32'  39"  N.W.  distant  80,16?  feet,  or  WlO 
MUticmUcs. 

60,851  fethomais  s degree  of  latitude. 
a,  H,     6,400T  „^^ 

Q?'    *7'5J9>Ne«iUcnIm;i«  and  fathoms.     '         ^B 

ft' s',    cieeoj  ^^ 

The  hearings  are  the  true  points.  The  shoal  is  tf  a  circutn 
form,  about  "600  feet  in  diameter,  and  has  IS  feet  water  at  low 
spring  tides.  It  is  also  Ihe  outermost  shoal,  the  Hone  of  Willingioa 
being  much  wiihtn  it. 

Marks  _/or"  Jinding  the  SfwaU— MJint^s  Tern  on  whfr  the  Barf 
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Kiioil  called  Tillum,  and  the  Grove  near  Hollywell  on  with  th« 
Chalk  Pit  and  three  Btrgs. 

Marks  for  avoiding  (he  Shoal. — In  coming  up  the  Channel,  and 
wheti  round  Beachy  Head,  where  is  a  spot  cslled  Greenland,  ke^ 
this  spot  open  with  ilic  Bluff  Head,  and  steer  E.  and  hy  N.  by  the 
compass,  you  will  avoid  the  shoal,  and  fetch  Dongeness  Ught- 
bouse. 

Bring  either  of  the  three  windmills  on  with  the  sea  houses  at' 
East  Bourne,  and  there  is  good  anchorage  in  hard  blue  clay,  and 
safer  riding  than  at  Dungeness. 


1 
I 


'-■I 


0it  the  upright  Growlk  of  Vegetallts.    By  John  Campbell^'4  ,*< 
Carbrook,  F.R.S.E. 

(Read  to  the  VVernerian  Society.) 

To  what  physical  cause  are  we  to  ascribe  the  upright  growtb  of' 
vegetables?  It  is  owing,  perhaps,  to  our  familiarity  with  this  ap- 
pearance, and  its  t lb vious  subserviency  to  ihe  grand  purposes  eSected 
by  vegetable  production,  that  so  little  attention  has  hitherto  beea, 
directed  to  the  solution  of  this  interesting  question.  Ever  present,' 
to  our  observation,  invariable  and  noiseless  in  its  progress,  vegetatioa , 
moves  on  unheeded.  We  admire  the  elegance  of  the  slender  flower, 
and  almost  reverence  the  grnndeur  of  the  lofty  tree;  but  we  think 
not  Of  inquiring  by  what  agency  they  are  elevated  above  the  mas. 
of  earth  in  *^hich  they  gerroinale, 

Some  vague  and  gratuitous  conjectures  have  indeed  been  long  agp 
offered  upon  the  suhj^et. ,  An,  aflinity  for  air,  for  light,  or  some 
other  fovourite  aliment,  has  been  deemed  sufficient  explanation  of^' 
the  phenomenon ;  but  such  conjeciureSj'  directly  contradicted  u' 
they  are  by  facts,  discoverable  ev^n  on  a  slight  examination,  could 
never  have  maintained  their  ground,  had  the  question  ever  been' 
brought  Into  general  discuss  ion-  .Even  Ja  the  present  day  there  ai^ 
still  some  of  our  philosophers  who  are  not  weaned  from  (heir  pre- 
dilection for  the  agency  of  light ;  and  on  their  account  it  may  be 
proper  to  remark  thftt.i,  whatever  may  be  the  true  cause  of  the  up- 
right growth  of  vegetflhies,  it  is  demonstrable  that  affinity  for  light 
is  not  that  cause ;  for,  although  light  may  be  requisite  for  the 
vigorous  growth  of  plants  after  a  certain  i^eriod,  it  has  been  found 
to  be  of  no  advantage,  if  not  hurtful,  to  tliem.  in  the  earliest  stageji 
of  vegetation ;  and,  what  is  quite  decisive  on  the  point,  Is  the  ftclj^ 
that  in  all  stages  of  V^eiation  plants  will  grow  without  light,, 
tliougb  they  do  not  ffOW  vi^oiqi^ly;  and  as,  their  grgwth,  wJnftd  ' 
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I  cfcluded  from  li^ht,  is  still  pcrpcadiculiir,  light  cannot  be  Ilie  caiue 
of  their  perpendicularity. 

VVc  do  not,  indeed,  see  every  vegetable  inatlieinatically  perpeo- 

I  ^ular }  lliey  are  beat  and  twisted  in  every  direction.     But  th«sc 

^viatioDs,  it  must  be  scarcely  necessaiy  to  observe,  are  obviumly 

V  the  efTectj  of  adventitious  circumstances ;  and  it  ia  presumed  (hat 

it  will  be  readily  admitted  that,  by  the  general  law  ol"  their  natut^ 

aU  vegetables  grow  upright. 

(It  is  evident  that  the  agent  which  producer  tliis  iiolversal  featiue 
cannot  be  an  accidental  principle,  nor  one  dependant  on  any  cii- 
cumstauce  unconnected  with  the  general  structure  of  tlie  plant; 
for,  were  this  the  case,  the  appearances  would  be  discordant  and 
contradictory.  Neither  can  wc  resort  foi  the  cause  to  the  simple 
£at  of  the  Almighty ;  for  in  that  case  the  phenomena  would  lie 
'  uavaried  and  unvariable,  wJiereas  we  know  that  ihey  may  be  varied 
^  pleasure.  *  Tiie  cause,  therefore,  must  be  found  in  some  agency 
qcKibected  with  the  .process  of  vegetation ;  and  the  inquiry,  to  k 
;  successful,  must  be  couducted  by  the  principles  of  sound  pliilo- 
JOphy. 

-    Ill  looking  for  fhe  cause  of  a  universal  effect,  wc  must  direct  our 
■  attention  to  agents  of  universal  operation ;  and  when  we  perceive  a 
Lfi^i^ersal  coincidence  between  a  cause  and  an  effect,  alihougb  ive 
L4^  not  thereby  obtain  complete  proof  that  the  one  is  the  cause  of 
f  tte  other,  we  undoubtedly  obtain  that  presumptive  evidence,  which 
,  T^qutres  oaly  the  addition  of  circumstances,  by  which  we  can  ua- 
derstand  how  the  one  may  be  the  cause  of  the  other,  to  satisfy  ui 
tiliat  they  do  really  stand  to  each  other  in  that  relation.  It  was  under 
I  i^e  influence  of  such  views,  and  under  the  conviction  that  ikc 
\  gsneral  law  which  determines  the  perpendicular  growth  of  vcg<- 
[  filbles  could  Ijc  connected  only  with  a  universal  principle  actiog 
MTfth  a  centrifugal  force,   that  upwards  of  twelve-]-   years  ago  it 
occurred  to  me  that  ibis  coincidence  was  only  to  be  found  in  gravi- 
tation. 

;,  The  same  conclusion  was  about  two  years  afterwards  deduced  by 

Mr.  Knight  from  a  set  of  most  ingenious  and  satisfactory  experi- 

I  ^cnls.    One  of  these  experiments,  which  of  itself  carries  coD- 

I  yictiou,  and  to  which  I  must  afterwards  refer,  wps  the  following:— 

'  ^laving  constructed  a  variety  of  wheels,  Mr.  ivnight  fixed  to  thcii 

«9:temal  circumferences  a  number  of  seeds  of  the  garden  beau, 

.  which  had  been  soaked  in   water,  and  prepared  fur  germination. 

Tiiesc  wheels,  some  in  a  vertical,  and  others  in  a  horizontal,  po=i- 

lion,  ha  connected  with  a  water-whtel,  by  which  the  whole  were 

J^*  Alr.iKviOi,  In   a  paprr  Jalelj  read  tfi  (he  Llnnvan  Society,  in    ir^»ii  it 
fiidlBR  lut  inlpllijibie  caatf,  sscribn  tbc  iuccdi  of  tlie  ))luiaiila.,  Aod.  deictul  at 

ttatadicle,  ta.ioiiiiict.    TKji solulion  is  jialjiahlv  in.tdmiiiiUlt. 
'  it'  Being  lll*n  a  pnpU  nf  Dr.  Coventry,  in  hii  ngricuKuml  tlasa,  1  *«mniillii- 
nlled'lo  him  ipyDpinfot),  JIhiilmtod  by  refe ranee  la  ih^dirMI ion  that  itgiuldbt 
J  gl»enbysra»lUiiiiBV»uuicic\fcot  ^S4^W^  ll<-' 
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put  in  motion,  with  velocities  varying  from  80  to  250  revolutions  in 
a  miniile.  The  result  was  exceedingly  interesting.  The  seeds 
which  germinated  on  the  vertical  wheel  hnd  the  positions  of  thrar 
radicles  and  germens  determined  altogether  by  the  motion  of  the 
wjieel.  ITie  radicles  protruded  nearly  straight  outwards,  whilst  the 
germens  In  a  few  days  encountered  each  at  the  centre.  Extending 
beyond  that  point,  the  operating  cauie  arrested  their  progress.  They 
again  returned,  and  met  a  second  time  at  the  centre.  The  germi- 
nations on  the  horizontal  wheel,  again,  were  diftisrently  aftected. 
They  were  left  exposed  to  the  continued  action  of  gravitation.  The 
line  of  their  progress,  therefore,  was  the  resolution  of  unequal 
forces.  They  were  deflected  ten  degrees  downwards  from  the  plane 
of  tiie  wheel,  the  centrifugal  force  produced  by  250  revolutions  in 
a  minute,  in  their  circumstances,  being  to  the  force  of  gravitatioa 
as  nine  to  one. 

These  results  certainly  establish  the  general  principle;  for  they 
exhibit  the  uniform  and  exclusive  effects  of  gravitation.  Although, 
therefore,  the  conviction  on  my  mind  was  previously  complete, 
from  the  view  of  the  coincidence  between  the  cause  and  the  effect, 
it  is  with  much  satisikction  I  refer  to  Mr.  Knight's  experiment  as 
affording  the  conclusive  proof. 

Did  wc  know  nothing  more  of  tlie  structure  of  plants,  or  ihe 
process  of  vegetation,  we  should  still  be  hound  to  receive  the 
paradox  that  vegetables  grow  upwards  by  virtue  of  a  force  drawing 
downwards ;  but  we  are  enabled,  though  with  much  less  certainty, 
to  proceed  somewhat  further  in  this  investigation, 

Mr.  Knight  has  offered  it  theory  of  the  mode  by  which  gravity 
operates  in  producing  the  upright  growth  of  vegetables  ;  and  every 
thing  wjiich  comes  fiom  such  an  acute  mind  deserves  serious  consi- 
deration. In  the  present  instance,  however,  his  theory,  thoogh, 
like  all  his  suggestions,  very  ingenious,  is  evideiitly  inconsistent  with 
the  phenomena  of  nature,  and  therefore  must  be  erroneous. 

But  I  do  not  consider  myself  entitled  to  throw  aside  the  opinions 
of  such  an  accurate  observer  without  a  detailed  refutation.  His 
hypothesis,  compressed  into  a  short  proposition,  seems  to  be  this — 
that  by  the  common  principles  of  gravitation  the  sap  accumulates 
in  the  under  side  of  a  deflected  germen  ;  that  by  this  accumulatitm 
of  the  sap,  and  consequent  increased  growth  of  that  part,  the  under 
side  is  elongated  ;  that  this  elongation  turns  up  the  point,  and  that 
the  perpendicular  growth  of  plants  is  thus  effected  by  a  series  of 
corrections. 

Now  it  must  l)e  remarked,  in  the  outset,  that  the  leading  fact  on 
which  IVlr.  Knight  seems  to  found  his  opinion,  viz,  that  the  under 
side  of  a  deflected  germen  does  elongate,  affords  a  very  equivocal 
proof,  indeed,  of  the  inference  drawn  from  it,  that  the  perpendi- 
cular growtli  of  ilat  germen  is  the  effect  of  this  elongation  ;  for, 
whatever  be  the  cause  of'^-wcen^  of  the  gerinen,  it  is  demon- 
strable that,  whenever  it  dm*  i>perate'Oa  a  plant  whlcU-hfta  V«*sn, 
bent  lo one  side,  the  untlcr  vi    '<.  )'.\esl  $UiCTau^\ 
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.pot  otherwise  obtain  tbe  perpendicular  direction.  £veo  were  ex- 
I'lecDFil  violent  force  applied,  the  eHect  would  be  the  same.  If  we 
^jttraJghieo  ao  iron  hoop,  or  uncoil  a  cable,  the  inuer  or  shortest  side 
linust  elongate  laoK  than  tbe  outer  side,  by  the  ditferanee  of  ihc 
^easure  of  their  respective  curves ;  and  in  like  manner  when  a  tree 
jhends  to  the  continued  action  of  tbe  wind,  the  upper,  and  not  ibe 
jvnder  side,  is  elongated.  Tlie  elongmion,  therefore,  will  rewll 
^rom  any  cause  which,  pushing  upwards,  shall  most  stretcb  die 
*Ugi]in«Ji(s  of  that  side  hy  which  it  is  most  retarded ;  and  if  »ti,  i[ 
^ieannot  be  admitted  as  an  evidence  that  it  itself  is  the  cause  why  tbe 
'    -~^rmen  fjrows  upwards. 

Admitting,  however,  for  the  present,  that  an  accumulalioo  ofm 

}tal(es  pLjce,  and  that  there  is  a  coosequetu  elungai'ioa  of  the  uniEer 

<>nde,  slill  the  principles  of  this  hypothesis  would  hy  no  means  pn>- 

fduce  pcrpendiciilaiity. 

^     Mr.  Knight  seems  to  have  assumed  that  as  soon  as  the  poim  is 

y4uX)ught  round  to  [he  perpendicular,  the  object  bein^  attained,  tbe 

ydoQgation  will  stop.     But  what  groutKl  is  there  for  this  suppo^iliac! 

^^ust  not  the  elongation  continue  as  long  as  the  sap  predominates  in 

jfitbe  under  side  ?    The  turning  up  of  the  point  does  not  aflcet  lliis 

'\,  preponderance,  which  must  still  remain  on  liie  tinder  side,  fora^j'fl 

j^iDothing  has  been  added  to  the  opposite  scale.     The  clungatini)  of 

ffthe  fibres  must  stilt  proceed,  and  tbe  curvature  produced  hy  ii  con- 

'%1/tiQnally  increase;  so  that  before  the  quantity  of  sap  on  both  sAn 

-riiuU  be  equal,  iht:  point  must  liave  doubled  bach,  and  crossed  ibe 

y  central  hue  of  the  stem.     But  it  would  not  slop  even  here — llie 

j,f  flquitibrium  must  be  destroyed  before  the  direction  can  he  changed ; 

f  kit  must,  therefore,  still  continue  lo  deilect,  till  it  )>raduce  tbe  same 

g.effetis.    and  by  reiterated  and  aliemate  elongations    every  plaoi 

J ,  would  esbibit  an  appearance'  of  contortions  which,  it  is  believed,  oo 

one  plant  has  ever  exhibited. 

The  »mall  alternated  deflection  from  the  perpendicular,  wliich, 
Jn  many  trees,,  is  produced  by  the  thickening  of  the  wood  at  ihe 
V^lternate  buds,  caunot  he  mistahen  for  that  waving  line,  which  is 
^^-liere  supposed  to  be  a  necessary  consequence  of  the  truth  of  Mr. 
Gk^Knight'^  hyputhesis.  An  apt  exhibition  of  this  supposed  appcaraace, 
^^,aada  strong  evidence  in  favour  of  tbe  accuracy  of  the  inferenws 
^jDow  drawn  from  these  principles,  is  afforded  hy  the  beautiful  ex|)c- 
^^rimeot  already  quoted. 

It  will  be  recollected  that  the  point  to  which  the  germeos  of  tbe 
Ll.-J>eaDS  aftijctcd  by  the  rotatory  motion  all  tended,  was  the  centre  of 
l^g<the  wheel;  but  they  continued  their  growth  in  the  same  direction 
T,j  i|br  some  time  after  they  had  passed  that  point.  Ruiurning  lo  tlic 
g,icentr%  they  must,  from  the  same  influence,  have  again  crossed  it, 
ji,.,)^id,  after  a  short  progress,  again  retraced  their  steps  in  the  ori^ual 
jit,) direction.  The  stems  of  thc=e  beans,  therefore,  had  they  growo  lo 
L|),;-any  considerable  length,  must  have  he«n  twisltid  backwards iod 
Tff^waid^  thcjCeatsB^  v\iG viVvetV foiam^ the  centrp  of  tlw;  twwti.^ 
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the  elongation  of  the  lower  side,  canoot  be  supposed  to  have  mor^, 
influence  in  arresting  its  progress  when  arrived  at  perpendicularity,^ 
than  the  centripetal  force  to  arrest  the  progress  of  the  bean  when  lit, 
germen  had  reached  the  centre  of  the  wheel ;  certainly  iis  influenct, 
could  not  be  so  powerful ;  for  by  the  hypothesis  in  question  there  if.^ 
K(j  principle  which  gives  the  germen  a  tendency  to  perpendicularity,, 
that  feature  of  its  growiii  being  stated  to  be  the  effect  of  the  eloori 
gation.  The  point  of  the  germen,  therefore,  would  have  hQj, 
antagonist  to  contend  with,  in  continuing  its  curvature  past  th§} 
centre  of  the  stem.  It  would  meet  with  no  opposition  till  an  aecur,, 
inulation  of  sap  on  the  under  side  should  0{>erate  so  powerfully  ag  19.^ 
change  its  direction  ;  and  we  must  infer  that  the  contortions  prOf « 
duced  by  the  Hlternate  elongations  would  be  much  greater  ihai^j 
those  eKbibited  in  the  experiment,  by  the  stems  passing  and  repass-.i 
ing  the  centre  of  the  wheeL 

Tiie  hypothesis  stands  also  contradicted  by  the  facts  we  constantly 
observe  in  the  progress  of  straightening  young  plants  and  shoots  <», 
trees.  The  elm,  the  heech,  and  some  other  trees,  evolve  at  once, 
almost  the  whole  annual  shoot.  These  shoots  arc  then  very  tender,, 
and  of  course  pendulous.  They  straighten  themselves,  howevei^. 
considerably  during  the  first  season,  and  generally,  vyhen  well 
sheltered,  approach  near  to  the  perpendicular  in  the  course  of  the. 
next.  On  the  principles  of  Mr.  Knight's  hypothesis  the  process  o^ 
■traightenjng  ought  to  commence  at  the  top,  where  the  point  i^ 
turned  up  j  yet  every  day's  experience  proves  tliat  they  gain  tbe^ 
perpendicularity  by  a  general  progressive  change  on  the  whole  twi^ 
By  the  elongation  of  the  under  side  there  is  only  provision  made  Ibf, 
tnrning  up  the  point.  No  principle  is  furnished  likely  to  operate  iii^ 
&vour  of  the  deflected  stem.  Indeed,  the  elongation  of  one  sid^ 
more  than  the  other,  instead  of  aiding  a  plant  already  curved  tgi 
regain  the  perpendiculur,  seems  better  calculated  to  perpetuate  the 
curvature. 

But  it  may  be  questioned  if  there  be  in  reality  any  such  accumu; 
lation  of  sap,  any  such  unvaried  elongation  of  the  under  side  of  ol]^ 
deflected  germcns.  It  is  obvious  that,  if  it  acts  at  all,  it  must  act 
always,  whatever  twistings  or  contortions  the  continued  elon^non 
of  one  side  only  might  produce.  If  the  cause  exists,  it  is  situatea 
beyond  the  reach  of  those  sinister  accidents  which  would  alfect  at 
counteract  a  principle  of  external  agency.  Unless,  therefore,  w^ 
can  recognise  its  influence  in  every  case,  we  may  conclude  that  w^ 
have  still  to  discover  the  legitimate  principle. 

In  young  shoots  the  sap  abounds  in  every  part.  We  find,  accord- 
ingly,  that  if  a  germen  be  prevented  by  any  overpowering  F^rcB 
from  altering  its  position,  it  will  grow,  though  confined  to  a  norif^ 
zontal  direction,  and  both  sides  will  elongate  equally.  It  lometiine^ 
happens  with  the  bean,  and  always  with  the  onion,  that  the  poil^ 
of  the  germen  remains  long  confined  within  the  lobes  of  ca^ledoD^ 
aitw  the  germen  itself  has  attained  considerable  length.  From  ' '" 
r*tiAnce  it  ti  bent  into  a  semicircle,  botb,  ewl&  ^'^ivmse 
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in  the  soil.  Tlie  fern  grows  iu  this  way  also ;  and  it  ii  eviduii  that, 
whilst  growing  in  that  position,  it  is  tiie  upper  side  of  all  these 
plants  wliidi  elongate  the  moat.  A  more  common  e.\am))le  is 
afforded  by  trees  much  esposcd  to  the  wind.  Tliey  invariably 
clotigale  on  the  upper  or  windward  side ;  and  it  mny  be  thence  bid 
down  as  a  general  rule  that  the  trees  of  this  country  have  their 
longest  side  to  the  south-west.  I  shall  only  adduce  one  faci  more, 
somewhat  similar  in  its  nature,  and  equally  decisive  against  the  idea 
of  an  accumulation  and  luxuriance  of  growth  being  a  consequence 
of  deflection.  The  sap  always  flows  most  freely  on  the  south  side 
of  trees  exposed  to  the  sun.  It  is  where  the  sap  flows  most  freely 
that  the  tree  grows  with  the  greatest  luxuriance.  Of  course  where 
the  under  side  happens  to  be  ihe  norih  side,  which  in  this  country 
is  most  generally  the  case,  the  under  side  grows  less  luxurianily 
than  the  upper  side- 
Thus  all  the  phenomena  exhibited  in  the  growth  of  plants  oppose 
themselves  to  Mr.  Knight's  hypothesis.  The  analogy  of  nature  is 
equally  arrayed  against  it.  Unity  and  simplicity  are  the  great  cha- 
racteristics of  Nature's  laws.  The  vast  importance  of  the  object 
attained  by  Ihe  perpendicular  growth  of  vegetables,  and  the  simple 
means  by  which  that  object  is  attained,  form  a  beautiful  illusiralion 
of  this  obvious  remark.  The  provision  that  plants  shall  grow 
upwards  secures  for  the  animal  creation  the  greatest  possible  quan- 
tity of  vegetable  food  ;  and  for  effectuating  this  simple  arrangemeat 
we  expect  to  find  an  equal  simplicity  in  the  mechanism  employed; 
to  find  some  piinciple  which  directly  communiciites  to  plants  au 
upright  rectilineal  direction.  Under  the  influence  of  such  a  train 
of  thought,  we  cannot  for  a  moment  believe  that  perpendicul 
ii'the  effect,  not  o\  any  immediate  agency,  not  of  any  dire 
ijtK^nt  or  centrifugal  force,  but  of  a  continued  series  of 
■ecrions. 

In  what  manner,  then,  does  the  principle  of  gravitation 
To  what  part  or  circumstance  is  its  influence  directed  ?  I  am  well 
aware  that  it  is  much  easier  to  overturn  an  erroneous  theory  than  to 
produce  in  its  place  one  free  from  error ;  yet  as  the  same  reasoning 
which  led  me  to  the  conclusion  that  gravitation  was  the  operating 
principle,  leads  almost  with  equal  force  to  a  conclusion  us  to  the 
particular  mode  by  which  that  principle  acts;  and  as  the  one  has 
been  already  verified  by  decisive  experimciits,  I  am  emboldened  iq 
hazard  the  other,  which  from  these  circumstances  may  lay  claim  to 
presumptive  evidence  in  its  favour. 

In  a  former  paper,  which  1  had  the  honour  to  read  to  this  Societj 
it  was  endeavoui-ed  to  be  explained  how  graviiaiion  or  attmc 
produL'ed  a  perpendicular  ascent ;  and  it  was  stated  as  the  univi 
law  governing  all  perpendicular  ascents  and  descents,  *'  Tliai  i 
Ihe  case  of  direct  attraction  (that  is,  where  the  bodies  are  at  HI 
to  move  in  the  line  of  attraction),  the  body  most  attracted    leav. 
tfie  body  least  attracted  -,  so  when  aiiruciion  is  resisted  the  revcrtc 
AJppCDSi  ihebOiy  ^etaX  Wt!iCl.«A\twes^Ve.\«A^  TOsa^.^^Saw^ted^'--■- 
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HAbBD  opposite  direction."     By  this  law  the  lunar  and  antilunnr  tides^J 
^^Ee  raised ;  the  lunar  by  direct,  the  antilunar  tide  by  resigted,  attract' ,, 
^^■tt;  and  when  we  recuUect  that  no  other  cause  is  known  whereby  , 
I^Sy|»irlic1eof  matter  is  made  uniformly  to  ascend  in  a  straight  linev,j| 
.  Aom  tlie  centre,  can  we  hc'^itate  to  adopt  the  epinion  that  this  is't 
;  the  law  to  which  we  are  to  ascribe  the  upnghtgrowthof  vegetables?>J 

f  The  most  diflicult  part  of  the  problem,  however,  remains  behind 

'  —the  investigation  of  those  subtile  influences  by  which  this  law 

~   fiperates  on  vegetables;  and  my  confidence,  though  unshaken  as  to 

^    tbe  general  principle,  diminishes  as  I  proceed  in  oDciing  an  opinion 

•'&*  to  the  mode  of  its  agency. 

hit  us  premise  sume  facts,  tlie   result  of  minute  observation. 
Having  in  the  month  of  June  marked  some  young  shoots  of  the 
spruce  fir,  the  beech,  and  the  thorn,  which  were  all  very  much 
deflected,  wires  were  fitted  to  their  respective  shapes,  and  by  means 
'  .of  these  wires  I  was  enabled  to  dclinenie  the  dlScrent  stages  of 
f  straightening  in  all  the  twi^.     {See   Plate  L.)    After  minutely 
'.    examining  them,-  1   was  satisfied  that   they  had   exhibited  tlie 
'.    same  phenomena  which  would  naturally  have  resulted  from  the  - 
'  I'mcchanical'Opcralion  of  a  great  many  threads  attached  to  ditferent  «l 
!"  •  points,  and  employed  to  elevate  in  parallel  lines  all  the  parts  of  th&,tr 
i ,'  |)laDt$.     In  such  a  case  the  plant  would  gain  the  perpendicular  d 
'  'position,  not  by  any  lecurvatute  at  the  top,  but  by  a  general  audnl 
■).  progressive  movement  of  the  whole ;  the  lower  parts  being  affi?cled(,; 
,    not  only  by  the  direct  attraction  of  tlie  threads  attached  to  them,,, 
but  also  by  their  eonnesioo  with  the  upper  parts,  which  would  draw. ]J 
the  lower  ones  along  with  them.     The  influence  of  gravitation^,/! 
>     whether  direct  or  resisted,  may  *ith  much  propriety  be  compared, .1 
V     to  the  agency  of  a  force  operating  by  such  parallel  threads.    Thefji 
IJ^    truly  represent  the  lines  of-attraction  ;  and  as  they  represent  alsa;t  I 
'\^   ihe  agency   by-which  these  vegetables  acquired  peipendieiilaritj)-''' 
,  •    they  exhibit  to  the  mind  a  tangible  idea  of  the  principle  which  regv>< 
lBt£5  the  process. 

Having  watched  the  growth  of  a  garden  bean,  and  taken  evcry^ 
morning  an  accurate  sketch  of  its  progress,  the  process  of  straight-  , 
ening  from  tlie  semicircular  position,  in  which  the  germen  first 
appeared,  till  it  attained  perpendicularity,  exactly  corresponded 
with  the  observations  made  on  the  other  plants,  with  this  additional 
circumstance,  that  its  progress  seemed  to  be  less  rapid  when  its 
position  was  nearly  horizontal,  than  when  it  was  inclined  eillicr. 
upwards  or  downwards  ;  a  circumstance  accurately  according  with 
the  principles  of  gravhy,  which  would  find  the  greatest  counter- 
action from  the  gravity  of  the  plant,  when  the  stem  was  in  a  hori-u  j 
ZDDtal  position.  -..J^ 

'  Tlie  effect  liere  descrilied  may  be  produced  by  a  buoyant  prio-iL 
ciple  bearing  up  the  plant  in  which  it  i^  inclosed,  as  the  hydrogeiKjl 
gas  bears  and  presses  upward  thebodj^i^^Uteon;  or,  by  drawii^j 
it  upwards,  in  consequence  of  its-aidl>i^^^^Bpb<baltoon,  rendered^] 
booyantby  the  gas,  catrivs  up  .i)h   " 
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E fi^fK  or  otbefi  or  both,  of  these  modes,  we  may  expect  to  £nil  the 
T^^uyain  principle  operaimg  in  the  upright  growth  of  vegetablet. 
I  j<.   It  is  apparent  that  vegetables  might  be  so  consirucied  as,  by  an 
r.futricatioQ  of  ihe  lightei  gates  contained  in  the  sap,  to  cieace  & 

■  ^buoyancy,  which,  by  pressing  to  the  top  of  the  plant,  would  tend 
4'^tf)  expand  it  in  a  perpendicular  direciion.     VVaier,  which  server  to 

l^jnany  purposes  in  vegetation,  contains  ooe  of  those  ingredieDtl 
EgWhich  furm  carbonic  acid;  aed  the  formation  of  carbonic  aci^ 
I^GcoTding  to  some  of  our  best  naturalisu,  is  the  great  busineu  d 
■fiffegetable  life.     Such  a  decomposition  of  water  must  disengage  tbt 

■  |jfiydrog<^Li,  the  greater  part  of  which,  tiowever,  seems  to  re-^ottr 
IpJBito  immediate  combination.  Were  that  gas  found  ia  a  &ee  MHe, 
l|^|re  could  have  no  difliculty  in  ascribing  to  its  agency  the  upri^ 

wth  of  plants.     I  have  not  learned  that  any  experiments  Iwn 

-f_.^  made  to  ascertain  tlie  existence  of  fri;e  hydrogen  gas  in  plant), 

I    out  I  conclude  that  there  cannot  be  any  great  (quantity,  olbernise 

!„k  would  have  been  incidentally  noticed  by  those  w!io  were  engaged 

IfM  the  decomposition  of  vegetable  substances  with  other  vitm. 

I  _^jlaving  no  proper  apparatus,  and  being  but  an  awkward  enperi- 

li,aDenter,  ]  cannot  rely  on  the  result  of  a  slight  attempt  made  by 

■^[Diyseir,    Having  raised  a  few  garden  beans  when  the  stems  reached 

ih|tlie  length  of  eight  or  ten  inches,  I  cut  them  into  three  divlsinu; 

Mtmd  squeezing  the  highest,  middle,  and  lowest,  parts  of  the  germea 

K,UQder  three  glasses,  placed  la  a  chemical  bath,  I  collected  the  gas 

■3-ivrom  these  parts.     A  small  quantity  was  collected  from  the  tops  aad 

■|,:]niddle  pans ;  but  as  the  only  test  I  tried  was  to  expose  it  to  ■ 

(,flame,  1  could  only  conclude  In  general  that  It  did  not  contain  mmh 

^>liydrQgeii,  because  there  appeared  no  intlammablUty.     From  these 

|r,}<pircumslances,  however,  and  the  important  fact  that  there  is  another 

liJ^ooyant  gas  wiiich  certainly  dues  exist  in  plants,  we  cauoot  with 

Jny  probability  ascribe  the  chief  agency  to  the  buoyancy  of 
ydrogcn. 
Jj,  It  was  for  some  time  a  favourite  idea  with  me  that  the  sap  Itself 
bfst  different  altitudes  was  of  different  densities;  and  thence,  from 
~  the  law  of  relative  attraction,  that  it  produced  an  upward  pressure. 
■  i.The  expression  itself,  too,  {aiceni  of  the  sa/>)  apparently  carried  ifl 
Ijijts  own  terms  the  solution  of  the  (juestion  ;  for  whatever  might  b< 
k^itlie  cause  of  the  ascent  of  the  sap,  that  useent  seemed  to  be  a  very 
y,gOud  reason  why  the  tulies  In  whii^h  it  flowed  did  ascend.  1  am 
Ljfatisfied  that  these  notions  were  founded  on  erroneous  view^^ 
Ljpeing  inconsistent  with  the  facts  ascertained  by  experiment. 

The  luminous,  yet  condensed,  view  of  the  opinions  rclatiiri 

ihe  ascent  of  the  sap  in  vegetables,  given  by  Dr.  Thomson  in  lin 

System  of  Chemistry,  nearly  demonstrates  that  the  ascent  of  the 

tap  is  not  affected  by  gravitation ;  and  as  experiment  has  proved 

,1  that  the  sap  itself  becomes  heavier  as  it  ascends,  it  is  evident  that  no 

f  {Ituoyaucy  can  be  ascribed  to  it.    The  sap  of  vegetables  seems  to  be 

J^jmaloguus  to  the  blood  of  animids,  and  the  ascent  of  the  sap,  by 
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leled  to'  the  circulation  of  the  blood.  Tlie  blood  is  impelled 
iliTOU^h  every  part  of  the  body  by  no  mechanical  attraction  or 
chemicat  affinity;  but  by  a  principle,  sui  generic,  connected  with 
animal  life,  and  which,  though  its  nction  may  be  increitsed  by  atl- 
inulants,  and  diminished  by  narcotics,  cannot  be  communicated  by 
'»ny  ekertion  of  human  power.  The  analogy  between  vegetable  and 
'animal  life  has  certainly  in  some  instances  been  carried  beyond  th« 
houndsof  sober  reason,  but  no  one  can  refuse  assent  to  the  existence 
'  of  a  connexion  between  these  two  orders  of  being,  indicating  a 
common  principle  in  their  organization.  Tlie  circulation  of  the 
Wood,  thei-etbre,  produced  by  the  irritability  of  the  heart,  leads  ut 
to  ascribe  the  circiiJution  of  the  sap  to  a  similar  organization  in  the 
wegetahlc  ;  and  as  the  examination  of  the  sap  vessels  in  trees  does 
fhroish  evidence  of  a  construction  suited  to  such  a  purpose,  we 
*  hav-e  good  reason  to  conclude  that  this  is  indeed  the  true  theory  of 
thiit  phenomenon. 

The  origin  of  thaf  prejudice  which  would  lead  us  to  ascribe  to 
the  cirenlation  of  the  sap  the  perpendicular  growth  of  the  vegetable 
will  be  foi>nd  in  the  inaccuracy  of  the  expression  ascent  of  the  sap. 
We  now  see  that,  instead  of  concluding  that  the  germen  is  forced 
upwards  by  the  ascending  sap,  we  have  belter  reasons  to  conclude 
that  the  sap  ascends,  because  the  plant  stands  perpendicular.  Being 
absorbed  by  the  roots,  its  course,  if  it  flows  at  all,  is  necessarily 
upwards  in  an  upright  stem.  But  it  flows  in  alt  directions,  and 
with  equal  force  in  a  trailing  as  in  an  upright  plant.  Like  the  cir- 
culation of  the  blood,  which  was  destined  to  proceed  with  an  equal 
course,  unaffected  by  the  position  of  the  animal,  the  Bow  of  the 
sap,  intended  to  nourish  all  the  parts  of  the  plant,  was  made  to 
depend  onaprincipleaitogetherunconnected  with  those  laws  which, 
however  powerful  or  extensive  in  their  operations,  are  all  essentially 
connected  with  the  centre  of  gravity.  Instead  of  ascent,  therefore, 
we  ought  to  adopt  the  expression  circulation  of  the  sap ;  and  by  the 
introduction  of  a  term  implying  an  indefinite  direction,  we  shall 
extricate  the  question  from  that  confusion  which  so  invariably 
results  from  inaccurate  descriptive  expressions. 

But  if  there  be  no  principle  as  yet  discovered  to  which,  by  an 
internal  upward  pressure,  we  can  ascribe  the  full  solution  of  the 
problem,  the  convlclion  that  (he  cause  is  still  to  be  found  in  the 
ascent,  or  descent  of  something  connected  with  the  plant,  leads  us 
tb  examine  the  external  operations  of  vegetation,  and  io  particular 
the  constant  and  copious  evaporation  which  seems  essential  to  the 
existence  of  that  process. 

The  quantity  of  water  which  is  absorbed  and  evaporated  by  difTe- 
rem  plants  has  been  the  subject  of  many  experiments.  It  has  been 
gravely  stated  that  the  improvements  in  agriculture,  by  increasing 
the  quantity  of  vegetables  in  this  island,  have  so  much  increased  the 
quantity  of  Vttpnur  as  to  have  materially  deteriorated  the  climste. 
Without  .ii'ivi:!>i:such  an  unpleasant  opinion  as  this,  we  may  safely 
"    '*^'"  .  ,      I       U  iTitoiroed\«to»VOttm\>atiiSiaaN.*>KSL 
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ex  peri  me  His,  they  inform  us  that,  on  an  average,  vegetablrs  evaptv 
rate  daily  a  quaiility  of  water  equal  to  half  their  u-eight.  Spear- 
mint was  fouud  to  evaporate  its  own  weight;  and  a  cabbage  plant 
wcigliing  1  il>.  9oz.  [leispired  1  Ih.  3  oz.  ll  is  scarcely  to  be 
doubled  that  water,  wliich  contains  two  of  the  elemental  ingre- 
dients of  vegetables,  viz.  oxygen  and  liydrogen,  does  by  decompiv 
sttion  furnish  nourishment  to  the  plant;  but  it»  principal  office  in 
ihe  progress  of  vegetation  seems  to  be  to  serve  as  a  menstruum  fbr 
enabling  the  more  fixed  elements,  carbon,  lime,  phosphorus,  &c. 
to  be  imbibed  by  ilie  roots,  and  circulated  by  the  other  organs. 
Slaving  accomplished  this  important  service,  it  unites  wiih  tbe 
excess  of  caloric,  by  which  it  is  converted  into  vapour;  and  each 
lingering  gaseous  particle,  separating  with  difficulty  from  its  CornKr 
cnmpanion,  communicates  to  every  part  of  the  plant  an  upri^ 
direcCion,  in  which  position  it  is  permanently  fijied  b;  the  formation 
and  increasing  inflexibility  of  the  woody  fibre. 

It  may  appear  surprising  that  such  a  quantity  of  water  ^ouTdbe 
evaporated  from  vegetables,  wiiilst  their  temperature  remains  tot 
much  higher  than  that  of  the  surrounding  atmosphere;  but  it  is 
to  this  evaporation  we  must  ascribe  the  low  temperature  which  tt* 
plant  preserves  in  the  midst  of  circumstances  calculated  to  raise  it 
10  a  much  higher  degree.  Tliesc  circumstances  have  been  deve^ 
loped  by  that  ingenious  naturalist  Mr.  Daniel  Ellis,  who  has  proved 
that  during  vegetation  in  all  stages  tl>ere  is  a  combination  of  oxygen 
and  carbon,  "  the  formation  of  carbonic  acid  being  the  umvenal 
law  of  living  or  organized  bodies,  and  seeming  to  be  necessary  to 
their  life."  When  the  oxygen  thus  combines,  it  parts  with  its 
caloric ;  and  from  experiment  it  has  been  found  that  the  calorie 
evolved  during  the  formation  of  SO  cubic  Inches  of  carbonic  acid 
gfts  will  melt  1  oz.  of  ice.  That  a  large  quantity  of  carbonic  acid 
^as  is  daily  formed  from  vegetables,  will  at  once  he  apparent  when 
it  is  recollected  tiiat,  in  cousequence  of  the  absorptioD  of  osygatj 
by  ibis  process,  independent  of  what  is  formed  from  the  d( 
eltion  of  water,  the  presence  of  a  few  plants  in  a  room,  i 
standing  the  supply  from  the  ordinary  circulating  currents,  s 
lenders  the  air  unfit  for  respiration,  and  has  not  unfre^uently  b 
the  cause  of  death.  The  heiit  thus  produced  would  certainly  b 
destructive  of  the  plant,  were  it  not  carried  off  by  the  vapour;  ;' 
that  in  the  vegetable  kingdom  we  find  the  same  beautiful  proTisit 
which,  in  the  respiration  of  animals,  protects  the  vital  parts  from  tl 
too  powerful  action  of  calwic. 

We  may  hesitate,  notwithstanding,  to  admit  evaporation  s 
cause  adequate  to  produce  such  an  effect  as  the  perpendicultd 
jgrowth  of  plants,  though  it  is  a  step  gained  in  out  progress  if  it  tf 
admitted  that  in  any  degree  it  has  that  tendency.  But  we  may  fee 
re-assured,  when  we  recollect  that  not  only  has  evaporatbb  V 
iBett  of  producing  bu'iyancy,  in  the  particles  adhering  io  ' 
Kipour;  hut  that  it  Is  the  ot\ly  «ause  known  connected  with  veffC 
liW,  which  docB  certa\ii\7  o^et«^*  ■^toBjk         *  '"'  ' 
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becomes  us,  therefore^  to  examine  minutely  all  the  circums  tancea 
connected  with  the  action  of  this  centrifugal  force,  as  they  regard 
the  parts  of  the  plant  on  which  it  acts,  and  the  manner  in  which 
its  force  is  everted. 

L  The  process  of  evaporation  goes  on  in  every  part  of  the  plants 
though  chiefly  in  the  tender  parts,  the  young  shoot,  and  the  leaves. 
The  bud,  indeed,  almost  always  protrudes  the  leaves  first,  and  ia 
many  plants  the  leaves  continue  for  a  long  time  to  envelope  the 
stem.  It  must,  therefore,  be  held  that  almost  every  particle  of  a 
plant,  and  particularly  those  particles  at  the  top  of  the  plumula, 
which  are  mt)st  soft  and  pliant,  are  exposed  to  the  action  of  that 
centrifugal  force,  which  is  produced  by  the  conversion  of  the  par- 
ticles of  water  attacheil  to  them,  into  gaseous  vapour  or  steam;  and 
therefore  the  effect  does  not  depend  altogether  on  the  quantity 
eyaporated  in  a  given  time,  but  on  the  quantity  adhering  to  ilie 
plant,  and  the  existing  temperature  by  which  the  buoyancy  of  the 
gas  is  regulated. 

2.  We  roust,  contemplate  each  integrant  particle  of  a  plant  to 
which  a  particle  of  gas  adheres,  as  supported  by  its  cohesion  to  the 
qpntiguous  particles  by  which  it  is  surrounded ;  so  that,  independ- 
ently of  any  buoyancy  derived  from  its  connexion  with  the  gas,  it 
would  hang,  not  downwards,  but  in  a  direction  nK)re  or  less  in- 
clined, according  to  the  force  with  which  it  coheres  to  the  con- 
tiguous particles.  To'  the  particles,  in  these  circumstances,  we 
have  to  apply  the  influence  of  the  ascending  vapour.  Possessed  of 
considerable  buoyancy,  or  centrifugal  force  itself,  the  particle  of 
vapour,  whilst  it  continues  to  adhere  to  the  particle  of  the  plant,' 
must  communicate  to  it  a  portion  of  that  buoyancy. 
f  But,  3dly,  The  operation  of  this  force  in  raising  the  particle  of 
the  plant  to  an  upright  position,  must  have  the  advantage  of  a  levee 
power.  The  cohesion  ef  the  particles  of  the  plant  may  be  resolved 
into  a  succession  of  attractions  from  the  centre  to  the  surface  of  the 
stem.  Each  radius  of  this  circle  may  he  considered  as  a  lever, 
having  the  central  point  as  a  fulcrum,  or  rather  each  particle  in 
succession,  may  be  considered  as  thus  acted  upon,  the  fulcrum  oi 
eachv  being  that  point  where  the  cohesive  power  is  greatest,  and 
which  must  always  be  the  point  nearest  the  centre.  Even  in  the 
leaves  something  of  this  effect  of  cohesion  will  be  found ;  for  the 
fibotstalk  of  the  leaf  serves  as  its  support,  and  as  a  medium  by  which 
any  buoyancy  produced  in  the  leaf  is  immediately  communicated  to 
the  twig  or  the  stem. 

Looking  to  each  particle  as  thus  acted  upon,  by  a  force  which, 
though  weak,  is  incessant  in  its  operation;  and  recollecting  what  .a 
small  force  is  required  to  give  perpendicularity  to  even  a  Qonsider- 
able  weight,  when  supported. at  no  great  angle  from  the  perpen- 
dicular, we  have  no  reason  to  conclude  that  the  cause  now  assigned 
must  uod^  ma  circumstances  of  the  plant  be  inadequate  to  the 
effect*  ,  ^  'id^t  from  Mr.  Knight's  experiment  with  the 
hofJZQQfjit^  Uw$^||^i^€umstm)Qe  of  .the  qi^i\Uv{v3.^V^^^^ 
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being  directed  only  to  parii(;ks  maintained  in  certaia  poshioDs  by 
other  cauaes,  is  very  material  to  ihe  present  question.  The  force  to 
and  from  the  centre  produced  by  the  revolutions  of  the  wheel  would 
not  have  been  sufficieni  to  have  sustained  one  twentieth  pari  of  the 
weight  of  tlie  piantE,  cither  roots  or  germens ;  but  these  heing  sup. 
poried  otherwise,  by  their  coherence  to  ihe  parts  resting  on  tlie 
wheel,  even  when  the  shoots  at  Iwth  ends  far  outstretched  i!ie 
limits  of  immediate  support,  the  forces  generated  by  the  motioQ 
were  sufficient  to  sustain  the  protrusions.  It  is  not  to  he  doubted 
that  the  contruuling.force  in  that  experiment  was  that  produced  by 
the  circular  motioo,  which  so  diutinclly  arranged  tl>e  parts  of  the 
plants  in  tjiat  position,  which  corresponded  with  their  respective 
gravities.  But  it  must  be  recollected  that  one  effect  oE  the  revolu- 
tions of  the  wheel  was  to  create  a  litlle  alma'phere  for  itself,  all  tlie 
parts  of  wliich  would  be  ufFected  in  their  centripetal  and  cenlifugal 
forces.  The  direction  of  the  buoyant  gases,  therefore,  and  the 
etfccts  produced  by  them,  would  share  the  common  lot,  and  have 
their  tendency  to  ascend  or  descend  in  lines  perpendicular  to  the 
centre  of  the  wheel. 

Another  instance  of  the  perpendicular  elevation  of  heavy  bodiei 
by  3  force  iosuilicient  to  sustain  a  single  particle  of  these  becfies, 
when  applied  to  it  in  an  individual  isolated  state,  may  be  found  in  the 
tides.  The  moon's  attraction  is  altogether  inadci^uate  to  coiirter- 
bafance  the  gravity  of  a  particle  of  water,  or  to  prevent  its  fslhng 
to  the  ground,  yet,  when  it  is  so  applied  that  one  particle  resu 
upon,  and  to  a  certain  extent  is  thus  supported  by  other  particles, 
the  attraction  of  the  moon  is  found  to  be  sufficient  to  susfaiti  « 
column  of  water  10  feet  high.  Whilst  we  thus  see  tlie  moon's 
attraction,  which  is  not  to  be  compared  to  the  buoyancy  of  gaseout 
vapour,  producing  an  effect  which  in  the  aggregate  excites  our 
wander  and  admiration,  is  it  too  much  to  believe  that,  by  commu- 
nicating a  part  of  its  buoyancy  to  the  individual  particles  to  which 
it  adheres,  the  constant  evaporation  which  proceeds  from  a  plant 
gives  to  if  the  tendency  to  perpendicularity. 

Although  I  have  thus  ventured  to  suggest  a  principle  for  the 
solution  of  the  question  why  vegetables  grow  upward,  I  am  far 
from  affirming  that  my  opinion  baa  been  established  by  proof.  Tlii! 
much,  however,  appears  demonstrable,  that  evaporation  goes  on  in 
all  living  plants  with  a  never-ceasing  activity,  and  that  evaporatioD 
miist,  from  its  nature,  communicate  Imoyancy,  or  a  tendency  to 
perpendicular  growth.  This  buoyancy  is  the  eflect  of  that  law  of|i 
resisted  attraction  which  produces  the  ascent  of  a  balloon,  the  rise  " 
of  water  in  a  pump,  and,  as  I  have  before  staled,  the  antihinat 
tide.  It  is,  indeed,  the  onli/  cause  known  in  nature  which  produces 
a  direct  centrifugal  force,  as  the  simple  attraction  on  which  h  de- 
pends is  the  only  known  cause  which  produces  a  direct  descent 
towards  the  centre.  Whilst,  therefore,  1  admit  that  much  light 
must  be  thrown  on  this  subject  before  we  can  have  an  acci 
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duced ;  yet  it  appears  to  me  thst  we  have  sufficient  grodnds  {» 
concluding  iliat  ii  is  effected  by  the  operation  of  buoyant  gases. 

Having  arrived  at  this  conclusion,  it  is  almost  imposisible  to  with-  ' 
draw  the  mind  from  contemplating,  or  to  contemplate  without  ad> 
miring,  the  various  combinations  dependant  on  the  law  of  gravity— 
so  vast  in  their  extent,  yet  so  minute  in  their  application.     When 
the  Author  of  the  Sacred  Volume  wishes  to  impart  a  sublime  idea 
of  infinite  power,  he  tells  us  that  Ood  said,  "  Let  there  be  light, 
and  there  was  Hgbt."    To  the  philosophic  mind,  which  contem- 
plates that  mighty  influence  which  hinds  the  spberes,  that  univer- 
sality which  pervades  all  nniuve,  and  that  wonderful  aduptation  to  ' 
almost  every  vnried  purpose  of  utility,  it  must  appear  that  there  : 
was  a  display  of  infinite  wisdom  equally  sublime  wheaGodaaidf 
•'  Let  matter  gravitate." 


Article  VII, 
A  Comparison  of  Albumen  with  Gluten,    By  H.  F.  Link* 

FouRCBoy  6rst  remarked  the  presence  of  albumen  in  vegetables. 
The  expressed  juice  of  cresses,  Cabbage,  scurvy  grass,  deposited,  on 
etanding,  a  greenish  substanvC)  which,  when  boiled,  precipitated  a 
yellowish -grey  tlocky  matter  very  similar  to  animal  albumen.  After- 
wards albumen  was  detected  in  a  variety  of  vegetable  bodies. 
Vauquelin  found  it  in  the  sap  of  the  carica  ptipaya,  Einhof  ia 
potatoes,  Schrader  in  cabbage,  Grottlius  in  the  puUen  of  tulips, 
&c. ;  not  to  meutlon  the  observations  made  during  the  preparation 
of  sugar  from  beet.  From  all  this  it  appears  indisputable  that  a 
substance  is  found  in  plants  similar  to  animal  albumen.  iProust 
alone  has  hesitated  about  applying  this  name  to  vegetable  albumen, 
and  considered  the  matter  as  at  least  very  much  mixed  with 
gluten. 

All  that  is  precipitated  from  the  sap  of  plants  by  boiling  in  flocks 
always  appeared  to  me  so  similar  to  gluten,  that  I  have  not  been 
able  to  prevail  on  myself  to  consider  it  as  a  peculiar  substance. 
There  is,  indeed,  this  difference,  that  the  former  substance  is  found 
dissolved  in  the  sap  of  plants,  and  is  only  brought  into  a  solid  state 
by  heat,  while  tlie  gluten  exists  already  in  a  solid  state  in  wheat 
flour.  But  this  is  not  sufficient  to  constitute  di^ti^ct  species.  We 
cao  only  say  that  la  wheat  flour  the  same  substance  occurs  ic  a  solid 
jtate  which  is  found  liquid  and  in  solution  in  the  sap  of  cabbage.  I 
consider  it,  therefore,  as  necessary  (o  compare  coagulated  albumen 
with  the  gluten  of  plants,  in  order  to  determine  whether  the 
albumen  of  plants  bears  the  greater  lesemblaoce  to  animal  albume? 

•  TfuiIalcAXtOMXbirciHev^JMnml,  «al.4)<'.  f.  tH,  OetaWr,  ISIS. 
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^^K^^r  to  gluten.  1  employed^  therefore,  common  albumen  from  eggi 
^^Tbard  boiled,  and  gluteo  washed  clean  from  wheat  fioar,  and  mnile 
^^K..|lith  them  tht  fallowing  comparative  experiments  : — 
^^K  1.  Albumen  is  insoluble  ia  water.  The  water  becomes  mudiif 
^^B^by  contiaued  boiling.  Albumen  dried,  espeeially  by  artificial  lieai, 
^^B)i«  mud)  more  soluble  in  water. 

^^B) ,  CiiutcD  is  likewise  insoluble  in  water.  The  liquid  becomes  muddj 
^^B  |)y  continued  boiling.  Dried  gluten  is  much  more  soluble. 
^^B  r  ^-  Absolute  alcohol  does  not  dissolve  albumen.  When  allowed 
^^K  to  stand  upon  it  for  some  time,  the  liquid  becomes  muddy. 
^^K  Alealiol  likewise  becomes  muddy  when  boiled  with  albumen. 
^H-  ,  Absolute  alcohol  does  not  dissolve  gluten.  When  allowed  lo 
^^^.  aland  upon  it,  it  becomes  muddy.  It  is  rendered  muddy,  likewise, 
^■^    oy  boiling  along  with  it. 

3.  Very  dilute  sulphuric  acid  does  not  act  upon  albumen.  Boil- 
ing merely  separates  it  into  smaller  parts.  Strong  smoking  sul- 
phuric acid  graduHlly  dissolves  the  greatest  part  of  the  albtrmea 

■K^  without  the  assistance  of  heat.  The  solution  is  brownish-yelloic, 
^^^  and  muddy.  Wlien  dropped  into  water,  a  white  precipitate  falli 
^^F  , similar  to  fresh  albumen.  The  residual  albumen  is  blackish,  but 
^^A  transparent.  Strong  sulphuric  acid,  when  assisted  by  heat,  dian 
^^K,*lbumeu. 

^^■,-'  Tlie  solution  of  albumen  in  sulphuric  acid  precipitates  muriate  of 
^^H  tin,  sulphate  of  copper,  and  proto- sulphate  of  iron,  of  r  browaish- 
^^B  %hlte  colour. 

^^B_  ,'  Dilute  sulphuric  acid  does  not  act  upon  gluten.  By  boiling,  it 
^^f  is  only  more  miuutely  divided.  Strong  smoking  sulpliuric  acid 
^^  .partly  dissolves  gluten  without  the  assistance  of  heat.  The  solution 
has  a  dark,  almost  black,  brown  colour,  with  a  slight  tint  of  blood- 
red.  When  dropped  into  water,  a  yellowish-grey  precipitate  faiti 
in  flocks  similar  to  gluten. 

The  solution  of  gluten  in  sulphuric  acid  precipitates  muriate  pf 
tin,  sulphate  of  copper,  and  proto-sulphate  of  iron,  of  a  dnrk 
fcrown  colour. 

4.  Cold  nitric  acid  gives  albumen  a  yellow  colour.  By  boiline, 
if  dissolves  it,  and  the  solution  is  yellow,  and  quite  transpnrnii. 
When  a  solution  of  albumen  in  sis  times  its  weight  of  nitric  add  it 
evaporated,  oxalic  ucid  is  obtained,  but  in  small  quantity. 

Cold  nitric  acid  gives  gluten  a  yellow  colour.  By  boilii^,  a 
yellow -coloured  solution  is  obtained,'  which  remains  somewhat 
muddy.  I'he  undissolved  matter,  being  separated  by  the  filter,  ami 
dried,  was  in  flocks,  which  burnt  very  easily.  Hy  evaporation  with 
six  times  its  weight  of  nitric  acid,  oxalic  acid  was  obtained  in  cod- 
aiderable  quantity. 

!>.  Cold  muriati';  acid  does  not  act  upon  albumen.  Wheti 
assisted  hy  heat,  a  solution  takes  place,  which  hns  a  blacktdt  brown 
colour.     Some  docks  i^main  behiud  undissolved. 

Gluten  is  ouly  dissolved  by  hot  muriatic  acid,  T^e  solution  im 
a  brown  colour,  atii  eome  VJac'iis  tt««4M  M,t.i&sw.\seA.  ' 
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6.  Acetic  acid  i^c^Atm  conceniratum  .of  the  Prussian  Phanna* 
€i4)asia)  doe^  not  di^ve  albumeii,  ^even  whep  boiled  upon  it. 

Nor  is  gluten  dissolved  by  tbe  same  acid  in  sjn^ilar  circum* 
fttunces. 

7.  Caustic  soda  acts  upon  albumen,  and  forms  a  yellowish  solu- 
tion. But  the  application  of  heat  is  requisite  in  order  to  obtain  a 
.complete  solution,  h  is  brownish-yellow,  and  transparent;  and 
when  satwfued  Y/ith  an  acid,  it  lets  fall  a  white  precipitate  similar 
iQ  albqinen.  When  poured  into  alcohol,  a  white  matter  falls,  mixed 
with  carbonate  of  soda.  On  cooling,  the  solution  lets  jbU  a  dark 
brown  matter. 

Caustic  soda  likewise  dissolves  gluten,  and  the  solution  is  yellow. 
BU(t  hfat  is  requisite  in  order  to  obtain  a  oomplcte  solution,  ft  is 
brownish-yellow,  and  somewhat  muddy.  When  dropped  in 
aboohol,  a  yellowisb*grey  matter  precipitates,  containing  carbonate 
of  soda.  Acids,  likewise,  throw  down  a  ydlowish-grey  matter. 
When  the  solution  cools,  a  yellowish  matter  subsides. 

B*  Ammonia  does  not  dissolve  albumen,  even  when  boiled  on  it. 
But  it  became  whiter,  more  transparent,  and  bulky. 
.    Gluten  was  not  dissolved,  though  boiled  in  ammouia;  but  it 
becaine  whiter^  and  fell  to  pieces. 

9.  Albumen,  when  distilled,  gave  opt  ammonia  and  an  empj^ 
reumatic  oil.  When  heated  with  potash,  the  smell  of  ammonia 
was  not  perceptible. 

Gluten  likewise  furnished  ammonia  and  an  cmpyreumatic  M, 
whea  distilled;  nor  did  it  give  out  the  smell  of  ammonia  when 
heated  with  potash. 

From  these  experiments  it  is  obrious  that  gluten  and  coagulated 
albumen  do  not  differ  much  from  each  other.  Gluten,  with  nitric 
juudand  soda,  forms  muddy  solutions ;  albumen,  transparent  ones. 
Gluten  forms  with  strong  sulphuric  acid  a  dark  brown  solution^ 
with  a  shade  of  blood-red.  Albumen  forms  a  solution  which  has  a 
yellowish-bnown  cSoloar.  Sulphate  of  albumen  precipitates  some 
metals  white.  Sulphate  of  gluten  throws  them  down  brown.  The 
former  is  precipitated  by  water,  white ;  the  latter,  grey.  Gluten 
gives  more  csalic  acid  than  albumen,  when  treatal  with  nitric 
acid.  The  two  substances  do  not  differ  so  much  from  each  otlier  as 
different  vadeties  of  resin  or  gum.  I  think,  therefore,  that  both 
jshould  be  placed  under  the  same  genuf.  Albumen  oceurs  in  many 
animal  bodiej  in  a  coagulated  state,  while  in  others  it  is  liquid. 
The  same  remarks  apply  to  the  state  in  which  gluten  occurs  in 
vegetables. 

1  now  iseparated  a  quantity  of  vegetable  albumen  from  the  sap  of 
white  cabbage  [tKemkJih),  Thb  sap  let  fall  a  green  precipitate, 
wliic'h  pos&eued  tlie  properties  of  tlie  green  matter  of  vegetables. 
\\  hen  treated  with  alooooL  a  ^rey  flocky  subftance  remained  unrlis- 
soUed,  very  similar  to  m  {Wepared  by  ix)iiiag.    The  filtered 

Mp  Utcut^t  muddy  ifli  shr  sids.  vbeo  boiled,  deposited  a  grey 

matter  iri  ilocks.    ^i|l  fe  ullsiatnauec,  W\.VrvW^ 
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•  lAuddy  ft'hen  boiled  over  it.  AlcohQl  treated  in  the  aame  tnanner 
-  iKcanii*  likewise  muddy.  Strong  smoking  mlphoric  acid  dissolved 
^\t  without  the  assistance  of  heat,  and  formed  a  dark  browD  solution, 
'barker,  and  with  a  stronger  tiiit  of  red,  thnn  the  solution  of  untmal 
•^^llnimen,  hat  not  so  blood-red  as  that  of  gluten.  The  solution  in 
J'-Ditric  acid  was  likewise  somewhat  muddy,  and  furnished  more 
'  %xa1ic  acid  than  animal  albumen,  but  less  than  gluten.  Pure  soda 
^-became  yellow  when  poured  over  it,  but  did  not  dissolve  it  till 
-'4Esisted  by  heat.  On  cooling,  it  let  fall  a  yellowish  deposite.  Tbt 
:  •olution  in  sulplturic  acid  precipitated  muriate  of  tin  and  sulphau 
'-  of  copper  of  a  brownish-yellow  colour. 

'-  '■   The  result  of  these  experiments  is,  that  coagulated  albumen  and 

t  gluten  differ  very  little  from  each  other,  and  belong  to  the  same 

l^^nusof  vegetable  substances.     Vegetable  albumen   from  the  sap 

of  the  white  cabbage  is  a  substance  intermediale  between  the  two 

in  its  properties,  but  approaches  rather  nearer  to  gluten  than  to 

animal  albumen. 

I.'  Grotthus  has  truly  remarked  that  there  is  a  species  of  slarch 
«^  which  approaches  very  nearly  to  albumen.  He  found  it  in  tbt 
fi  pollen  of  tulips ;  and  it  is  a  pity  that  he  made  no  microKOjnal 
V ' observations  on  it.  From  the  expressed  juice  of  unripe  gooseberria 
t^i  obtained  a  sediment  of  a  green  colour.  By  means  of  IxHling 
('alcohol  I  separated  the  green  substance  from  thii.  It  exhibited  iht 
,*e properties  of  the  common  colouring  matter  of  plants.  The  undis- 
-!«olved  residuum  had  a  bluish-grey  colour.  When  viewed  through 
l'"the  microscope.  It  appeared  to  consist  of  transparent  grains,  mixed 
--here  and  there  with  soft  Hocks.  Water  and  alcohol  did  not  dissolve 
^''this  substance  by  boiling,  but  they  became  muddy.  Soda  formed 
^'t  dark  brown  solution  when  assisted  by  heat.  On  cooling,  flocki 
9  "precipitated.  The  solution  in  sulphuric  acid  was  reddisb-browti, 
1'  *nd  precipitated  muriate  of  tin,  sulphate  of  copper,  and  proto-sul- 
'  '  phate  of  iron,  brown.  The  nitric  acid  solution  remained  muddr, 
even  when  strongly  heated.  Flocks  were  deposited  from  it,  and 
rtlHch  oxalic  acid  formed.  Acetic  acid  formed  no  solution.  From 
these  experimetits  we  sec  tliat  this  species  of  starch  approaches  verr 
nearly  to  gluten.  'I'he  grains  in  plants  usually  called  starch  are  oi 
'Various  kinds.  We  find  them,  1.  (iummy,  as  what  I  have  deacrilKd 
in  althffla  mucilage.  2.  Starchy,  as  the  common  starch  of  wheat, 
^■feOAoetf  &c.    3.  Gluteny,  as  the  kind  which  I  have  just  descrih^li ,, 
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OnThursday,AptUl5,  there  was  read  an  Appendix  toa  Paper  oa 


In  a  former  paper  Sir  Everard  endeavoured  to  prove,  first,  that 
this  medicine  can  be  received  Jnto.tbe  circulation  without  perma- 
nent injury ;  and,  fecoadly,  that  its  beneiiciul  effects  on  gout  are 
produced  through  that  medium.  He  judges  of  the  influence  of  tbe 
medicine  from  its  effect  on  the  pulse,  which  ia  diminished  10  or  2~ 
beats  per  minute  in  about  12  hours  after  it  is  taken.  As  this  elfet 
is  produced  when  the  same  medicine  is  injected  into  a  vein,  hta\ 
draws  as  u  consequence  that  in  the  former  case  the  diminution  of' 
celerity  is  owing  to  its  arrival  into  the  circulation,  and  not  upon  tfae 
slate  of  the  stomach.  He  was  afterwards  induced  to  try  whetbw> 
the  eflects  of  a  larger  quantity  injected  inio  the  veins  would  also 
cprrespond  with  those  of  an  over  dose  taken  into  the  stomach.  160 
drops  of  the  infusion  of  colchicum  were  injected  into  the  vein  of  ft 
dog.  He  lost  all  power  of  motion,  the  breathing  became  slow,  andi 
the  pulse  hardly  felt.  At  first  it  became  slower,  afterwards  wan 
accelerated.  Tlie  animal  was  purged  and  vomited,  and  in  five  houn 
died.    Tiie  stomach  and  intestines  were  found  inflamed. 

On  Thursday,  May  2,  there  was  read  a  case  of  complete  apho 
cured  by  the  medical  application  of  the  electric  fluid  by  Augustui 
Sayer,  M.  D.  The  subject  of  this  case  was  a  young  man  who  from 
his  infancy  bad  some  difBculty  of  articulation,  arising  apparentl|^ 
from  the  size  of  his  tongue.  Being  an  officer  in  the  Fiench  service^ 
and  exiMsed  to  the  fire  from  a  Prussian  battery,  a  cannot  shot, 
which  killed  two  men  near  him,  stunned  him  also,  so  that  he  fell  at 
the  same  time  with  them.  He  remained  for  some  time  in  convuU 
sions,  with  a  very  laborious  respiration  ;  but,  when  examined,  hai 
no  wound.  Nest  morning  he  began  to  be  sensible,  but  had  no  re-* 
collection  of  what  had  passed.  Vision  remained  unimpaired.  The 
•ense  of  smell  was  preternaturally  acute ;  but  his  hearing  was 
nearly,  and  his  taste  entirely,  destroyed.  The  motion  of  the  tongue 
was  so  very  imperfect  that  he  had  lost  all  power  of  articulation,  and 
was  scarcely  able  even  to  swallow.  The  sense  of  feellnj;  was  also 
atfected  throughout  the  whole  of  the  left  side.  Spirituous  liquors 
and  cotl'ee  (especially)  put  his  body  in  the  most  violent  agitBtioD^ 
and  even  the  smell  of  cotiee  had  a  verv  great  effect  on  himi 

Various  nervous  medicines  and  the  warm  bath  were  tried  to  no 
purpose;  so  that,  after  being  carried  from  town  to  town,  during 
the  five  following  montlis  of  the  campaign,  he  was  invalided,  and 
returned  to  his  friends  at  Brussels.  Hi-re  electricity  was  recom- 
mended, and  tried  first  as  an  aura,  then  in  sparks,  and  at  last  in 
shocks.  The  effect  of  the  third  shock  was  so  severe  that  be  was 
with  difficulty  prevailed  ujion  to  endure  any  more.  On  the  seventh, 
his  tongue  was  suddenly  set  free,  as  if  a  cord  had  snapped  asunder, 
and  he  recovered  his  speech,  and  was  as  well  as  before  the  accident. 

At  the  same  mcetinp  a  paper  by  Dr.  WoUaston  on  the  cutting 
diamond  was  read.  Having  never  met  with  any  satisfactory  ac- 
count of  this  property  of  the  diamond.  Dr.  Wollaston  endca- 
WWiIno  detenjiine  how  it  acts  by  esperiment.  The  diamonds 
fof-'riiit  airpose  are  naiaraUy  cryst»lViit4  ^VJet  qa&^fcV ^m^i 
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faces,  »o  tliat  the  edges  sre  nho  curvilinear.  In  order  to  cut  glass, 
a  diamond  of  this  form  requires  tn  be  so  placed  tiiat  the  surface  of 
the  glass  is  a  tangeui  to  the  curvHinenr  edge,  and  equally  indiaed 
laterally  to  Ihe  two  adjacent  surfaces  of  the  diamoDd.  Under  these 
circuinatauces  thepnrts  of  the  glass  to  which  the  diamond  is  applied 
are  forced  asunder,  as  by  an  obtuse  wedge,  to  a  most  minute  di»- 
tabcc,  without  being  removed  ;  so  that  a  superficial  and  continaous 
crack  is  msde  from  one  end  of  the  intended  cut  to  the  other.  yVtter 
this  ai>y  small  force  applied  to  one  extremity  is  sufficient  to  extend 
this  crack  through  the  whole  substance,  arid  successirsly  along  tlie 
whole  breadth  of  the  glass.  For  since  the  strain  at  each  instant  of 
the  progress  of  the  crack  is  cosfincd  nearly  to  a  mathematical  line 
at  the  iwttom  of  the  fissure,  i!ic  effort  necessary  for  carrying  it 
through  is  proportionally  small.  He  found  by  trial  that  the  cut 
caused  by  the  mere  passage  of  the  diamond  need  not  penetrate  so 
much  as  ^-^  of  an  inch.  Other  mineral  bodies  recently  ground 
into  the  same  form  possess  the  same  property,  but  soon  lose  it. 

On  TJiursday,  May  9,  a  paper  by  William  Chapman,  Esq. 
M.R.I.  A.  on  the  probable  formation  of  mineral  coal,  and  on  the 
position  and  accompanying  circumstances  of  fossil  trees,  was  reail. 
He  was  led  into  the  train  of  reasoniug  esh'tbiled  in  the  paper  by 
viewing  several  of  Ihe  casts  of  trees  so  common  in  the  sandstone 
whidi  accompaiLies  the  coal  in  Northumberland.  These  casts  are 
composed  of  sand-stone,  and  are  surrounded  with  a  layer  of  charry 
matter,  which  is  conceived  to  have  been  tlte  bark  of  the  tree. 
Similar  trees  in  tlie  same  position  occur  in  peat  bogs.  From  this, 
and  from  the  remains  of  reeds  and  other  simUur  vegetables  commoo 
in  the  coal  beds,  Mr.  Chapman  conceives  Chat  the  coal  originated 
from  peat  beds,  and  that  it  acquired  its  present  consistency  ami 
compactness  from  compression.  He  enters  mto  several  calculations 
to  show  the  degree  of  compression  that  would  be  necessary  to  pro- 
duce the  cficci,  and  conceives  that  hy  the  action  of  matter  in  fusion 
on  the  top  of  the  beds,  the  charring  may  hare  been  produced  re- 
quisite to  conv-rt  the  coal  into  Kilkenny  coal  and  Welch  culm. 

On  Thurwlay,  May  \G,  «  paper  by  Mr.  Morney  was  read,  de- 
scribing a  mass  of  meteoric  iron  found  by  Kim  in  Brazil  in  Ihe  ; 
1810.  At  that  time  a  pretty  strong  chalybeate  was  discovered' 
far  from  the  seal  of  Government.  Tliis  discovery  was  ooDsidni; 
important,  and  induced  the  Prince  Royal  of  Portugal  to  request 
Morney  to  take  a  journey  to  examine  some  thermal  spring  which 
had  beeti  announced  as  existing  teveral  years  before  at  the  distuDce 
of  about  SO  li^nt^ues  from  Baliiar.  As  a  funher  induceifiene  M 
undertake  this  journey,  he  was  told  of  a  remarkiible  stoay 
Wiiich  had  been  observed  at  no  great  distance  from  the  then 
springs.  This  body  had  been  fiist  remarked  by  a  shepherd.  1 
superintendent  of  the  neighbouring  district  was  sent  to  examine' 
His  report  was  so  wonderful  that  orders  were  given  to  remove  ibe 
rtone;  and  bring  it  to  the  seat  of  the  Court,  The  attempt  was 
W«Wj  '  kwaStl^Sdl  itlKm  aft  WVftanWTO'i^.c.i  twiwes,  wa4  AO  ^ 
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of  osen  were  juAed  to  it ;  but  they  were  inot  abio  to  drag  it  alaag. 
It  was,  therefore,  abaiidonedi  and  Air.  Morney  still  t'ojnd  it  placed 
00  the  csTriage.  It  was  mugiuilic ;  Uad  dintiiict  uorlli  uud  soutib 
poles;  and  was  oltriomly  cryKUtlised  io  its  texture.  Its  weight  nas 
estimated  at  about  L-t,tX)0  lbs.  it  was  seven  feet  long,  and.  four 
feet  broad ;  but  its  tliickuess  was  irregular.  Mr.  Alorney  estimated 
its  solid  contents  at  2S  cubic  feet.  From  his  experiniCBti  on  the 
spot  he  coiiiiidercd  it  as  iron,  but  thought  tiiatit  gave  iiidicatians  of 
cootaiiiiDg  nickel.     It  rusted  i-ather  faster  than  common  icon. 

At  the  same  meetiog  a  eiicmic&l  exaailuitioii  of  a  epectmen  of 
this  mass  of  iron  by  Dr.  Wollaston,  was  read.  His  method  of  d^ 
tecting  the  presence  of  nickel  was  this.  He  dissolved  about  t^-j  of 
a  grain  in  nitric  acid  upon  a  watch-glass,  evaporated  to  dryness,  aud 
added  a  drop  of  ammonia  to  dissolve  the  oxide  of  itickel.  This 
solution  was  drawn  by  means  of  a  glass  rod  to  a  Utile  distance  from 
the  oxide  of  iron,  and  a  drop  of  prussiate  of  potaEJi  added.  The 
preseuce  of  niclfel  is  detected  by  the  milk-white  colour  that  ensues. 
To  determine  the  quantity  of  nickel  he  dJssolrcd  50  gr.  of  the  iron 
in  niiro-murialic  acid,  added  an  excess  of  ammonia,  and  then 
evaporated  the  solution  nearly  to  dryness.  Aminouia  was  digested 
on  the  residue.  A  blue  solution  was  ohtaijied.  This  was  saturated 
with  sulphuric  acid,  evaporated  to  dryness,  and  the  dry  mass  ex- 
posed to  a  lieat  sufficient  to  drive  off  the  sulphate  and  muriate  ai 
ammonia.  The  residue  was  re-dissolved  in  water,  and  crystallized. 
The  crystals  weighed  8  gr.,  indicating  2'9ii  gr.  of  nickel,  or  nearer 
four  per  oeot.  uf  tliat  metal  in  the  iron  ma&s, 
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Marck  15. — A  notice  on  the  beds  of  gravel  in  the  neighbour- 
hood of  Lichfield,  by  Mr.  Arthur  Aikin, '  was  read. 

The  principal  object  of  this  paper  is  to  describe  the  state  of  de- 
composition exhibited  by  the  rolled  pebbles  which  occur  in  this 
gravel.  They  are  all,  except  the  quartz  pebbles,  more  or  leu 
altered ;  but  the  clialcedonies  In  titc  form  of  cottcentric  agates  and 
of  coralloidal  agates,  exhibit  the  most  remarkable  changes.  In 
the  former  the  chalcedonic  mnes  are  in  many  cases  entirely  cm- 
verted  into  a  white  earth,  while  the  nucleus  of  quartz  remains  un- 
touched: and  in  the  latter  the  lubipores,  being  of  quartz,  remaiQa 
while  the  interstitial  chalcedony  has  been  in  some  cases  totally,  and 
others  partially,  removed. 

A  paper  on  the  paramoudra,  a  singular  fossil  bodv,  found  in  the 
chalk  of  tlie  north  of  Ireland,  by  the  Hev.  W.  Buck  I  and,  Prof. 
M!n.  Os.  M.  G.iJ.  was  next  read.  The  nnxne  paramoudra  i&  ap- 
plied by  the  inhabitants  of  Belfast  to  a  fossil,  which  occurs  in  all 
the  chatk  pits  lietween  ibat  place  and  Moira,  aud  which  has  also 
l>ecn  found  at  Whiilinghani  near  Norwich ;  specimens  from  thence 
liaving  been  sent  to  the  Society  four  years  ago  by  the  late  Dr. 
Awve  of  iNsiwicli.  lu  form  is  more  or  less  that  of  an  oblong 
B      'i  '  '       iiixned  of  Aiul,  and  is  the  longest  foiHUtbs^QR»u^ 
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in  ihe  chall;,  the  length  varying  fiom  one  to  (wo  feet,  and  tlie 
breadih  fram  six  to  12  inches,  A  tubular  cavity,  open  always  at 
one  end,  and  often  at  both  eadt,  passes  in  the  dircciiuo  of  its  long 
diameter.  No  appearances  of  organic  structure  have  beeu  delected, 
but  it  appears  from  its  external  figure  to  have  beea  one  ot'  those 
supposed  spongy  bodies,  which  are  of  tuch  frequent  occurrence  in 
chalk  flints. 

April  5. — A  communicBtion  from  the  Foreigo  Secretary  w» 
read,  giving  an  account  of  certain  acrolitet  thdt  have  receaily  been 
examined  by  M.  M.  Glllet  de  Laumont  and  Schreiber.  From 
tbia  examinaliou  it  appears,  tiiat  the  wuH  known  areoUte  which 
fell  at  Stanuern  in  Moravia,  contains  no  metallic  iron  whateverj 
but  a  larger  proportion  of  aluoiine  and  of  lime,  than  has  hitherto 
been  QOliced  in  substances  of  this  kind.  On  the  other  hand,  the 
mass  weighing  ISOIbs.,  which  fell  near  Egra  in  Bohemia,  appeaa 
to  he  wholly  composed  of  metallic  iron. 

A  paper  by  Robert  Stevenson,  Civil  Engineer,  entitled  "Obser- 
vations on  tiie  general  bed  of  the  German  Ocean  sod  British 
Channel,"  was  then  read.  The  object  is  to  show  that  the  bed  of 
the  German  Ocean  and  of  the  British  Channel  is  gradually,  bat 
very  perceptibly,  till  lug  up,  in  consequence  of  which,  the  level  of 
its  water  is  continually  rising.  This  is  proved,  in  t4ie  opiniuB,i 
Mr.  Stevenson,  from  the  circumstance  that  not  only  tbe  headli 
and  e:(po«ed  parts  of  the  coast  are  wearing  away,  but  yearly 
important  encroachments  are  making  on  the  shores  of  shekeii 
bays,  far  wiiliin  the  Frith  of  Forth,  and  in  other  analogous  situa- 
tions, which  cannot  be  attributed  to  any  other  cause  than  the  actual 
overflowing  of  the  water  of  the  Ocean- 
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The  sciences  are  not  strangers  to  true  erudition.  If  it  has  somt^ 
limes  happened  that  an  attentive  peruEul  of  the  ancients  has  excited 
philosophers  to  observations  which  have  led  to  important  truths,  it 
is  not  uncommon,  likewise,  for  fortunitie  observations  of  philoso- 
phers to  throw  an  unexpected  light  on  obscure  passages  in  the 
ancients.  Some  notes  of  M.  Cuvier  on  tlie  books  of  Pliny  relative 
to  animals  furnish  a  proof  of  tins.  Thus  M.  Cuvier  supposes  that 
the  lynx  of  the  ancients  mentioned  as  coming  from  warm  climates 
waA  not  our  hjnxy  bul  vbe  caracaL  -,  »xA  ^^  aWtix  tkit  the  earKsL 
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possesses  all  the  pro[«rties' ascrilred  by  tlie  ancients  to  their  lynX. 
The  leoncorniiUe'  and  the  catobkpQSi  »wo  animals  to  which  the'' 
ancients  ascribed  a  monstrous  cod  format  ion  and  noxious  qualities,  i 
appear  to  him  to  be  only  the  result  of  bad  descriptions  made  too 
ignorant  travellcR  of  that  animal  in  the  interior  of  Afriea,  to  whiclk  '■ 
travellers  have  given  the  name  of  gnu  {anteUpe  gnu,  Linn.),  whoM^I 
singular  shape,  lieree  look,  and  the  pointed  hair  on  its  snout  aod -' 
mane,  must  have  often  rendered  il  an  object  of  terror. 

Of  the  five  UDicorns  spoken  of  by  the  ancients,  M.  Cuvier  sup- 
poses that  the  first  four,  the  as.s  of  the  Indies,  the  unicorn  horse, 
the  unicorn  ox,  and  the  monoceios,  proi^rly  so  called,  are  merely 
the  rhinoceros  dillerently  disfigured  by  the  relations  of  travellers 
and  merchants. 

He  shows  that  all  wliich  the  ancients  liave  said  of  the  ofp  of  - 
Bgypt,  the  asp  by  excellence,  belongs  completely  to  that  species  of 
viper  with  a  large  oeck  calleil  coluler  kuje,  tiie  history  of  which  is 
so  well  related  by  Geoffrey  in  his  great  work  on  Egypt. 

He  reconeiJes  the  contradictions  of  the  ancients  respecting  the 
dolphin  by  showing  that  they  gave  that  name  to  two  very  different 
animals}  one,  which  is  our  present  dolphin  {delphinis  delphU,  Lin.];' 
anotlier,  which  belongs  to  (he  genus  of  siiarks  or  sea  dogs. 

Tlie  greater  number  of  the  fables  respecting  the  hyena  and 
ichneumon  are' explained  by  the  singularity  of  their  conformaiion ; 
even  the  pretended  continuity  of  the  vcrtebria  of  the  neck  in  the 
hyena  h  m  some  measure  true.  The  extreme  rigidity  of  the  muscles 
of  the  neck  fi'eqisently  occasion  ankyloses  between  the  cervical  ver  - 
tebrje,  and  M,  Cuvier  has  observed  examples  of  it. 

All    the  world  knows  the  little  animal   called  musarmgne  or 
miisette,  which  has  a  considerable  external  resemblance  to  a  small 
mouse,  only  that  its  snout  is  more  pointed,  and  its  ears  much 
smaller.     But  though  it  has  been  examined  and  dissected  by  several 
naturalists,  all  the  peculiarities  of  its  organization  had  not  been 
observed.     M.  Geuffroy  St.  Hilaire  has  just  discovered  that  on  each  m 
side  under  the  skin  tliere  is  a  peculjiir-gUiod,  which,  cxudei^J 
glutinous  matter  by  a  series  of  pores  surrounded  with  (lairs,  whi^^| 
are  larger  and  stiffer  than  on  the  rest  of  the  body,  and  which  m^l 
easily  be  perceived  by  touching  thebody.  - 

M.  Cuvier,  who  has  resumed  his  researches  hito  the  anatomy  of 
tlie  molusca,  has  this  year  read  to  the  Class  a  memoir  on  the  anatifes 
and  balanes ;  and  another  on  several  genera  of  shells  approaching 
the  paiellie,  the  oacabrions,  and  the  haliotides. 

The  anatifes  and  the  balanes  presented  organs  of  generation  and 
a  nervous  system  very  different  from  what  is  observed  in  the  molusct 
in  general.  The  nervous  system,  as  well  as  the  jaws,  would  bring 
these  animals  near  to  liie  insects. 

'I^he  haliotides,  the  patellae,  and  the  nscabrions,  have  other  sior 
gularities.  Their  sexes  are  not  separated,  as  it  Is  in  the  buccinie 
and  other  aquatic  turbitiaaiAnimals.  Nor  are  they  united  so  as  to 
require  a  reciprocal  SBcynJotiriii,  as  the  snails  and  the  apljsia,  but. 
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their  bcrmajiliroditism  w  ccnnpicte,  le  that  tbejf  aulBcc  tlienuelvei 
tike  llie  oysters,  and  many  oUier  bivulves. 

M.  Cuvier  has  likewise  given  a  memoir  on  the  ascidiee,  a  kind  of 
molusca  enveloped,  not  in  a  sliell,  but  in  ii  cartilaginous  crust,  fixed 
to  the  rocks,  and  provided  with  two  openings,  one  of  which  re- 
ceives and  rejects  the  water  nece^snry  for  respiration,  and  the  other 
alTords  an  outlet  tothe  ova  and  excrements.  A  gieat  cavity  covered 
with  a  fine  vascular  net,  nhich  comes  in  place  of  the  branciu«, 
receives  this  watcr^  and  witli  it  the  corpuscula  with  which  ik 
animal  is  nourished.  At  its  bottom  is  the  mouth,  which  leads  lo  t 
sort  of  gh'/Md.  Thcs^  animals  have  n  heart,  liver,  and  nervoui 
system,  pretty  similar  to  that  of  other  molusca-  But  the  relatire 
disposition  of  these  pnrls,  as  well  as  the  form  and  surface  of  the 
external  envelope,  varies  mneh^  according  to  the  species. 

This  anatomy  of  the  ascidia  was  so  much  more  to  the  purpose, 
because  it  served  to  elucidate  observations  of  a  much  more  novd 
and  important  nature,  which  weru  raadt  almost  at  the  sftmo  time  on 
animals  of  a  similar  nature,  by  M.  Savigny^  Member  of  the  Insti- 
tute of  Egypt. 

Ko  compound  animals  are  yet  known  except  those  in  the  or<lerirf 
polypi,  AH  the  corals,  madrepores,  sea  pens,  ami  a  great  immj 
alcyonia,  appear  merely  aggregations  of  different  jmlypi  nniled  in 
an  intimate  manner,  and  whose  nourishment  takes  pliice  in  catnition, 
so  that  what  one  eats  is  of  use  to  all,  and  they  all  seem  animated  bjf 
a  commoif  will.  This  last  circumstance  is  certain  at  least  widi  s» 
pens^  which  transport  themselves  from  one  place  to  another  by  the 
combined  and  regular  rowing  of  thoasands  of  little  polypi  which 
proceed  from  all  the  feathers.  The  structure  of  these  polypi  is  suffi- 
ciently simple  for  the  imagination  to  conceive  this  kind  of  ar  "'~ 
^n,  which  we  may  in  some  measure  compare  to  the  dil 
tranches  of  the  «ame  tree. 

But  M.  Savigny  has  discovered  compound  animals  of  ani 
ftmd,  and  whose  individual  organization  is  much  more  compile 
They  bear  a  singular  resemblance  to  those  molnsca  called  ascidis, 
which  ihe.msQlves  have  some  analogy  with  the  animals  of  bivalve 
shells.  We  find  in  tbem  equally  a  bronchial  sack,  which  the  ali- 
ments are  obliged  to  trnvcrse  to  arrive  at  the  mouth  ;  a  muscular 
Moinaeh;ii  !ii"^sti'n^i  of  which  the  rectum,  mounts  towards  the 
sltf^of  tli6  mouth,  and  forms  there  a  second  orifice;  a  nervous 
ganglion  placed  between  the  bronchial  orilioe  and  that  of  the  anus ; 
an  ovarium,  and  an  oviduct,  Jn  fact  they  are  real  ascidiffi  united 
in  masses  by  a  common  flt^h,  and  [wriaking,  in  conseciuence,  of  a 
cottimon  life.  This  sort  of  animal  aggregation  had  been  hitherto 
confounded  with  the  Blcyonia;.  They  are  numerous  j  and  M. 
Savigny,  wlio  haii  described  and  represented  them  with  details  lo 
wMch  their  singularity  eniitled  lliem,  has  obsen'cd  a  sulBcient 
number  of  forms  in  them  to  constitnte  eight  genera,  i 

Among  these  compound  iminials  some  form  fixed  masses  more<ai 
kss  irregular,  as  is  the  case  witli  many  alcyonite ;  others  are  rai^ 


assoen^ 
lifler^H 

anotfilH 
licotfll^^ 
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in  stars  round  a  commoii  centre ;  and  these  naturalists^  cbnsideriiig 
each  star  as  a  simple  animal,  have  called  botryllse;  others  in  fine 
are  combined  in  innumerable  quantities,  to  form  by  their  assem- 
blage a  long  hollow  cylinder,  open  at  one  end,  which  moves  like 
the  sea  pens,  and  whidi  Peron,  the  first  person  who  perceived  it, 
considering  as  a  simple  being,  called  pyrosoma. 

MM,  Desmarets  and  Lesueur  had  made  on  these  last  two  genera 
observations  quite  analogous  to  those  of  M.  Savigny,  and  which 
have  fiilly  confirmed  them. 

There  exists  among  those  great  zoophiles  to  which  the  ancients 
gave  the  name  oi  free  nettles  of  the  sea^  a  genus  which  the  Danish 
naturalist,  Otlio  Frederick  Miiller,  has  made  known,  and  called 
lucernaria,  because  he  found  in  it  1  know  not  what  resemblance  to 
a  lantern.  Its  general  form  is  a  hollow  cone ;  at  the  centre  of  the 
base  is  the  mouth ;  and  from  the  edges  of  that  base  proceed  arms 
usually  eight  in  number,  charged  with  small  tentacular,  sometimes 
at  equal  distances,  sometimes  connected  in  pairs. 

M.  Lamouroux,  Professor  of  Natural  History  at  Caen,  has  care- 
fully watched  an  animal  of  this  nature  with  eight  equally  distant 
arms,  of  a  pale  rose  colour,  dotted  with  red,  and  having  eight  re4 
banck  penetrating  into  the  base  of  the  arms,  and  which  are  the 
cCECums  or  intestines.  These  eight  organs  communicate  with  a 
cential  stomach.  Each  of  them  is  lodged  in  a  particular  cavity,  in 
which  a  kind  of  mesentery  retains  it.  The  kind  of  life  of  tlie 
lucemariie  seems  to  resemble  that  of  the  actinise,  or  sea  anemonies* 

The  same  naturalist  has  presented  to  the  Class  a  new  compendiutn 
of  bis  general  work  (of  which  we  have  before  spoken)  of  these  kinds 
of  compound  zoophites,  whose  trunks  are  not  stony,  or,  as  he  calls 
them,  flexible  coralligenotis  polypi^  such  as  the  sertulariae  and  the 
flustns.  The  profound  attention  which  he  has  paid  to  these  animate 
in  general  has  enabled  him  to  remark  distinct  characters  suiSciently 
remarkable  to  form  nearly  50  genera,  wliich  he  has  divided  into  10 
familie^  and  under  which  he  has  arranged  560  species,  almost  the 
half  of  which  are  new. 

We  can  only  repeat  the  wish  that  this  great  work  may  be  speedily 
published. 

M.  Leclerc  de  Laval,  the  same  person  who  examined  the  con- 
fervas, has  presented  lo  the  Class  some  interesting  observations  on 
some  microscopic  animals.  One  of  them,  which  M.  Leclerc  has 
discovered,  and  called  diflugia^  is  scarcely  the  tenth  of  a  line  in 
diameter,  is  enveloped  in  a  membranous  case  formed  of  very  fine 
sand,  and  from  which  a  kind  of  arms  issue,  which  are'  merely  aH 
extension  of  its  substance,  and  of  which  the  number,  the  form,  and 
the  proportions,  vary  almost  at  pleasure.  This  animal  ought  to 
have  an  analogy  with  that  which  R«isel  called  prof««,  and  which 
likewise  assumes  in  a  few  minutes  a  thousand  different  forms. 

The  other  animal  observed  by  M.  Leclerc  is  a  hymenopteroul 
insect,  discovered  by  M.  Jurine,  Correspondfer*  ^  *•*".  Class,  and 
called  by  him  psile  debosc,  hut  which  bcloDgk*^  DUs  diupria 
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E  pi  Latreille.  It  ha&  at  the  base  of  the  abdomen  ao  elevated  honi» 
I  j^iDg  ibmrerds  ms  far  as  tlie  head,  wliere  it  lermiaates  by  a  bend 
I  iMck.  M.  Laireille  lias  ascertained  [but  tliis  burn  is  the  sheath  of 
I  <be  wimble,  an  instrumeut  with  which  maaj  uther  hymcuopiera  are 
l^rnished,  but  which  is  usually  difi'erenity  placed.  TIm.*  base  only 
I  tit  the  wimble  of  the  diapHu  is  contained  ia  its  horn ;  bui  the  [uint 
I  Snues,  as  usual,  from  the  anus. 

M.  Latreille  has  t;iven  us  n  vciy  detailed  description  of  ccrtala 
I  crabs  of  the  Mediterranean,  very  remarkable  from  haviup  liitir 
I  Mjes  placed,  not,  as  in  the  ordinary  crabs,  upon  a  single  tDoveabk 
l^iculation,  but  upon  a  long  tube  with  two  articulations,  SQthac 
'  nal  moves  ihcin  like  tlie  branches  of  a  telegraph.  Their 
Klund  feet  are  placed  upon  the  back,  like  those  of  tJie,  dorlppei. 

■  £Dme  of  these  cratis  had  been  already  observed  by  Roodeletius  aoil 

■  J^ldrovandus,  but  these  ancient  naturalists  did  not  mention  the  ain- 
I  i^lar  structure  of  their  eyes.  M.  Latreille  forms  theni  into  a  gcaus 
f  imder  the  name  of  hippo-carchms.  Almost  ai  the  same  time  Dr. 
I  Xeach,  a  skilful  Knglisli  naturalist,  who  is  occupied  with  a  j;real 
fVork  on  crustaceous  animals,  described  these  species    under  liie 

__  meric  name  hunolux. 
P..  M.  Savigny  has  established  last  year,  by  many  observations,  aa 
lalugy  of  structure  much  greater  ihan  was  supposed  bettveen  the 
■IDouths  of  winged  instruments,  whether  suckers  or  mastlcaiors; 
1  he  hns  shown  that  the  sheatlis  of  the  suckers,  trumps,  and 
rother  instruments  of  deglutition  of  the  firsi,  and  saroetinies  these 
r^trumcnts  themselves,  may  be  considered  as  prolongations  of  some 
I  of  the  palpte  and  jaws  of  the  others.     He  has  presented  this  year  a 

rt  work,  from  which  result  analc^es  of  another  order,  betweea 
mouths  of  the  ordinary  masticators  and  those  of  certain  geona 
" '  '  L  appeared  anomalous,  some  of  which   have  been  arranged 
FMSiong   crustaceous   animals,    and   others   among  insects    without 
rings. 

C"  ^Naturalists  had  remarked  fur  a  long  time  that  a  part  of  the  1am 
Rdf  these  genera  with  extraordinary  mouths  resembled  feel,  ana  M. 
*»vigny  endeavours  to  prove  that  they  are  really  feet,  whicli, 
Pifsuming  more  or  less  the  form  and  the  functions  of  jaws,  jda 
rAcmselvcs  to  the  jaws  properly  so  called,  or  even  lake  their  placa 
r  altogether. 

>  Thus  in  the  scolopendras  there  exist  two  sorts  of  superu^merar; 
lips,  of  which  the  outermost  have  strong,  hooked  pulp^i.wl*"" 
serve  the  animal  for  seizing  his  food.  M.  Savigny  observuig  '. 
they  are  not  connected  with  the  head,  but  with  the  first  ring  i^ 
body,  considers  them  as  the  first  two  pair  of  feet  metarnorplnKi 
'  In  the  crabs,  in  which  tlie  head  and  corselet  aie  confounded 
together,  the  supernumerary  jaws  are  evidently  the  first  feet  j  fre- 
quently their  form  even,  as  in  the  squillie,  is  pretty  tvjdeQtj  Bui 
in  these  animals,  and  in  several  others,  whose  mouth  the  author  bis 
described  with  infinite  attention,  there  always  exist  ordinary  jaws. 
On  the  other  hand,  ia  spiders,  scorpions,  and  other  genera  withoiB 
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antennx,  there  remains  scurcflly  any  trace  of  head,  and  the  true 
jaws  have  disappeared.  There  exist  only  supernumerary  jaws,  that 
U,  feet  converted  into  jaws. 

Such  is  a  short  sketch  of  a  very  original  work,  the  proofs  of 
which  have  for  their  basis  observations  so  long  and  so  numerous, 
that  we  cannot  find  room  for  them  in  our  analysis. 

M.  Dclabiilardiere,  who  continues  to  observe  his  bee-hives,  hat 
inade  some  new  observations  on  that  subject,  so  admirable  and  so 
inexhaustible.  i 

It  is  known  that,  after  the  last  swarm  has  left  the  hive,  the  workingj 
bees,  similar  in  point  of  ingmttcude  to  many  other  more  elevated.^ 
beings,  make  haste  to  rid  themselves  of  the  males,  which  are  noi: 
longer  necessary  for  propagation,  and  the  support  of  which  wouldi. 
consume  a  great  deal  of  provisions.  Thay  make  a  dreadful  carnag»: 
of  them ;  but  if  we  are  to  judge  by  the  expressions  of  some  author^, 
ihis  business  is  always  terminated  in  a  few  days.  In  tact,  however|f{ 
It  lasts  several  weeks.  When  the  hives  are  weak,  or  contain  butii 
fcw  working  bees,  the  operation  lasts  a  much  longer  lime,  Tiitf 
males  are  even  altogether  spared  in  those  hives  that  contain  noi 
queen,  or  when  the  queen,  as  sometimes  happens,  produces  onlf^ 
males.  M.  Dclabiilardiere  gives  a  detailed  example  of  tins  rule, 
already  recognized  by  Huber.  Those  who  keep  bees,  therefore, 
may  discover  by  the  great  number  of  these  drones  remttining  in  the 
hive  after  the  usual  time,  that  no  more  new  swarms  are  10  be  ex- 
pected from  it,  and  that  tiie  hive  may  be  rifled  without  inconve- 
nience. 

Every  body  knows  the  noise  similar  to  that  of  the  balance  of  x 
pendulum,  which  has  long  Inspired  the  superstitious  with  teiTor, 
and  which  has  received  the  name  of  death-watch.  Naturalists  soon 
supposed  that  it  must  prtx:eed  from  an  insect.  Some  have  ascribed 
it  to  a  spider ;  others  to  the  little  animal  wood-louse ;  and  others  ta 
the  little  coleopterous  animal  called  vrilletle,  because  it  piercet 
wood  with  an  instrument  like  a  drill  [vnile).  Among  those  who 
have  adopted  the  la^t  opinion,  some  ascribe  the  noise  to  the  perfect  . 
animal,  others  10  its  larva ;  and  all  have  supposed  that  it  produced 
the  noise  while  boring  the  wood,  either  as  food,  or  to  make  its  waj 
through  it.  M.  de  Latreille  had  observed  that  the  vrillette  makes  the 
noise,  not  while  boring  wood,  but  by  striking.  M.  Dclabiilardiere 
has  established  the  same  fact  by  a  series  of  observations ;  and  as  he 
made  them  on  a  female,  he  supposes  th&l  the  object  of  the  noise  is 
to  call  the  male,  as  Is  the  case  with  many  other  female  insects  at 
the  time  of  propagation." 

•  All  (his,  and  a  grral  Atn\  mnre,  was  lung  tt^  dncribed  by  Allen  and 
Herhani  In  (he  Phil.  Traus.  toI,  ix.  |i.S76;  toI.  iili.  p.  il32.  Thia  aiilmal  is  (he 
p(inua  pnlBBlor  of  Linn,  Dprbwn  describes  &nd  fifures  annther  aaimal  (lul  all* 
beats     Pbil.  Tiaoi,  «ol.  ziif.  p.  1566.— T. 
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I.    Fulminating  Plat'mum. 

Mr.  Etlmond  Diivy,  Professor  of  Chemistry  to  the  C«rk  IosIj'Id- 

lon,  lins  recently  discoxered  a  fulminating  cDihpound  of  platinum, 

■■♦hich  lias  some  curious  properties.     He  is  at  present  engaged  in 

J-Atsmining  this  substance,  and  will  shortly  make  known  the  results 

Kyf  his  investigation.    This  peculiar  compound  explodes  at  a  mode- 

Tl^Ae  heat.    This  effijct  is  accompanied  hy  a  flash  of  light,    'flie 

[  Mbstance  is  completely  det'omposed,  and   resolved    into  metallic 

I  platinum  and  gaseous  products.    When  the  fulminating  platinum  jj 

■pvX  into  liquid  ammonia  it  is  partially  decomposed,  and  a  quantily 

I  <f  gas  is  evolved.      In  ammoniacnl  g!is,  this   substance  becomes 

"tehited.    When  it  is  moistened  with  alcohol  a  slight  crackling  noise 

|r|iroduced.  The  substance  scintillates,  and  horns  with  a  red  flame. 

'  .  JI.  Demonstrallon  thai  no  Part  of  a  Circle  it  a  siraight  Line. 
f  ■  .A  Correspondent,  who  subscribes  himself  A  Ctmstant  Reader, 
I  ins  sent  me  the  following  demonstration  that  no  part  of  a  circle  ij 
I  straight  line: — 

In  the  arc  A  B  of  a  circle  take  a  small  part,  A  C,  which  suppose 
lo  be  a  straight  line.  But  if  A  C  is  a  straight 
line,  C  B,  which  is  equal  to  it,  must  be  a  straight 
line.  For  the  same  reason  n  m,  which  int:ludes 
the  point  in  which  A  C  and  C  B  are  joined,  is 
alee  a  straight  tine  -,  and  therefore  the  whole  arc 
A  B  is  a  straight  line,  which  is  evidently  absurd. 
Therefore  no  part  of  a  circle  is  a  straight  line. — 
«.  li.  D. 

■  Whether  any  part  of  a  circle  is,  or  is  not,  a  straight  line,  isi 
point  of  dilference  between  some  of  our  most  celebrated  maihciM- 
ikians,  On  the  assomplion  that  a  circle  is  composed  of  a  number 
e£  small  straight  lines,  Hutton,  Leslie,  and  several  other  greai 
geometers,  have  built  some  very  important  theorems.  On  the  cou- 
Irary,  an  ingenious  writer  in  the  Quarterly  Review  for  iBlO,  with 
aeveral  others,  declaim  strongly  against  the  principle.  Simpson 
and  Legendre  have  likewise  discountennneed  it.  The  subject  is, 
therefore,  of  considerable  importance;  and  the  above  demons 
tion  appears  to  me  satisfactory. 


l3 


HI.  Iron  Tyle 

(To  Dr.  1 


Barometers. 


„Seinff  in.  youT  Annals  of  Philositphy  that  Professor  Playblr  c 
Se  invention  of  inakitig  \)MQffiti.ew  m^  ■aaXw-  ■-' *  - 
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I  beg  leave  to  inform  you  that  I  have  one  in  my  possession  that  has 

been  made  near  20  years  since,  which  you  may  inspect  at  any  timet 

I  am,  Sir,  your  most  obedient  humble  servant^ 

482,  Strtmif  Jpnl  13,  1616.  H^  CAftT. 

IV.  Fermenting  Heat. — Sleam* 

(To  Dr.  Thomson.) 
SIR, 

It  is  well  established  that  a  degree  of  moisture  is  essential  to  the 
fermentation  of  vegetable  matter,  and  also  an  elevation  of  tempe* 
rature  above  the  freezing  point.  About  60^  of  Fahrenheit's  scale 
is  considered  favourable  for  many  common  processes  in  the  arts; 
but  I  am  not  aware  that  it  has  been  determined  at  what  higher 
degree  fermentation  would  be  checked,  and  what  still  farther 
augmentation  of  temperature  would  entirely  arrest  its  progress.  In 
summer  time  good  housewives  frequently  preserve  milk  from  ^<  turn-* 
ing  sour/'  and  also  their  conserves,  by  scalding.  It  is  of  import* 
ance  to  ascertain  this  augmentation  of  temperature  exactly,  parti- 
cularly with  regard  to  the  operations  for  deoxidizing  indigo.  You 
will  allow  me,  therefore,  to  make  the  inquiry.  At  the  same  time 
permit  me  to  ask  if  it  has  been  determined  what  degree  of  pressure 
has  been  found  most  economical  and  advantageous  in  the  employ- 
ment of  steam,  to  work  that  grand  but  expensive  instrument,  the 
steam-engine  ?  Your  obliged, 

C ,  Jpnl  9.  A.  M« 

V.  On  the  Pavement  of  London^ 

(To  Dr.  Thomson.) 
DEAR  SIR, 

The  bad  state  of  tlie  pavement  in  almost  every  street  in  Losdoti 
and  Westminster  where  carriages  of  great  burden  are  in  die  habit 
of  going,  cannot  but  be  visible  to  every  person  who  pays  the  slightest 
attention  to  the  streets.  It  is  a  subject,  I  believe,  which  has  lately 
engaged  the  particular  attention  of  several  public  bodies,  and  may 
not  be  unworthy  of  a  place  in  your  Annals. 

On  passing  the  woricraen  now  employed  in  paving  that  part  of 
the  Strand  just  beyond  Somerset  House,  1  observed  that  the  stones 
were  all  shaped  like  wedges,  having  the  narrower  extremity  down«« 
wards^.viz. : — 


•   I  am  not  infomaed  upofr-^  ipiple  this  is  done,  butj  accord* 

ing'4p  mv  ideas,  it  doetf  «r, to  be  the  best  method  of 

securing thetUHfoftnlty/^  «*(engtb,  of  the 


i 


1  propor- 
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mcnt.  If  the  stones  were  laid  alternately  with  the  mmm  and 
t  'iroad  ends  downwBrds,  1  am  of  opinion  that  a  greater  regulariiy 
'  ^would  be  preserved;  for  by  drawing  n  litre,  as  represented,  doira 
-the  intereertion  between,  it  will  he  seen  that  as  ooe  of  tbc  stones  is 
forced  downwards,  (he  adjoining  ones  are  liberated 
tionate  degree. 

It  certainly  would  be  a  more  effectual  way  lo  let  the  stoni 

^^k     keivn  in  a  wedgetikc  form,  alternate  witb  one  another  thus— •« [ 

I 


I 


In  this  case  a  weight  upon  the  centre  stone  would  press  equiliy 
V>n  the  two  adjoining  ones  ;  and  a  weight  upon  the  stones  bailing 
leir  broad  end:<  downward  would  not  be  so  liable  to  force  tbemia 
.  what  it  would  upon  a  stone  narrowed  downwards. 
I  conceive,  however,  that  as  the  stones  ate  shaped  for  the  pur- 
pose of  paving,  a  different  arrangemetit  might  be  made  of  iheni, 
more  condticive  to  strength  and  durability;  fur  instance,  an  alici- 
nation  of  stones  in  the  following  sliape. 


laid  tt^ether.  would  rest  upon  one  another  through  the  Whole  8 
and,  like  an  arch,  would  receive  much  strength  and  sccurit^n 
resting  upon  a  strong  curb  or  buttnent. 

Should  these  observations  be  thought  worthy  of  a  {Hace  i 
Annals  for  the  ne\t  month,  it  will  much  oblige, 

Dear  Sir,  yours  very  truly. 


'*  jU'emi-tral^  Apri\  35,  ISIfl. 


J.  H.  H.  Holmes. 


VL  Qn4he,0rej/ Copper  descriled  and  analysed  in  the  Amu^.^— 

Pliilosophyt  vol,  vii.  p.  321.  ^M 

.™'"'"'!V'       ■  (To  t)r.  Th,™n««..)  *U 

T'rbm  your  late  publication,  I  pereelve  you  gi*e  i»  your  own 
recent  analysis  of  what  you  consider  as  a  new  ore  of  copper,  in 
which  you  have  considered  the  whole  of  the  copper  in  a  state  of 
peroxide  as  combined  with  carbonic  acid,  and  that  the  sflex  ti  « 
ftranger  to  the  constitution  of  the  mineral. 

[  shall  just  remind  you  of  the  passage  in  ths  late  tract  of  Bern- 
llus,  published  by  yourself,  p.  35,  and  of  the  analysis  of  Low^ 
D^bIislled  by  Lucas,  pirt  2d,  p.  353,  that  afford  reasonable  g 
'wr  not  rejecting  the  silex  as  a  constituent  in  the  mineral  dloj 


V  muck'KMmUt*  iivvn  «-LWTaal  efaftraQie«|^d 


i8l6.]  ScieiUiJic  Intelligence. 

That  it  ought  not  to  be  rejected  in  the  analysis  of  your  new  Orel's 
which,  in  my  humble  opinion,  alfordsa  str^ing  proof  of  the  truth  of  1 
the  electro- chemical  theory,  I  tniBt  you  will  not  he  displeased  iC'f 
receiving,  or  in  my  submitting  to  your  serious  consideration,  tbc  | 
following  application  of  youi'  analysis  to  that  iheor)'. 

G'l  gr.  of  silex  =  25'31  gr.  per  cent,  of  silex  =  S7*S7  gr.  tS\ 
oxide  of  silex. 

10'5  gr.  of  copper  =  43'57  gr.  per  cent,  of  copper  =  52'22  gr. 
peroxide  of  copper. 

Now  adopting  your  experiment  {the  prticulars  of  which  are  not 
stated)  that  the  carbonate  of  copper  Js  composed  o(  one  atom  of 
acid  and  one  atom  of  oxide ;  and.  if  it  slmll  appear  probable  that 
sufficient  carbonic  acid  did  not  exist  in  the  mineral  to  unite  with 
the  whole,  butonlyhalf,  the  peroxide  of  copper,  namely,  26'tlgr., 
the  conclusion  must  be  that  the  remainder  of  the  copper  b  united  to  a 
the  silex. 

26-11  gr.  of  peroxide  of  copper  =  36-21  gr.  of  carbonate  cCfl 
copper. 

Hence  the  ore  Is  composed  of 

Oxide  of  silex 37-87~]   3   fl2-560 

Perexide  of  copper  united  |  j    |  j 

to  Silex  J  15-! 

Peroxide  of  copper  united  "I    ng.i.  I  "   1    4. 

to  carbonic  acid               j  '  j  S  I 

Carbonic  acid   10-11 J  in  ^4' 


4-325,  ..   1 
■257    ..  1  . 


100-20 

So  that  the  contents  of  silex  or  copper  are  a  little  too  great,  L 
«wing  probably  to  the  whole  of  the  oxygen  not  being  liberated  I 
before  weighing. 

Hence  the  mineral  is  Cu  O'  +  Cu  S'. 

Berzelius's  tables  have  been  adhered  to,  which  seem  to  djfiir  | 
from  yours.  I  am,  &c. 

jpr>i  2,  IMS.  An  Electro-Chemical  Theorist.' 

I  must  have  expressed  myself  inaccurately,  otherwise  this  inge- 
nious Correspondent  would  not  have  supposed  that  I  was  of  opinion 
tjwt  the  silica  in  the  ore  was  only  accidental ;  for  I  considered  it  u.  j 
an  essential  ingredient,  founding  ray  opinion  upon  the  drfferent  W9f  J 
'  in  which  nitric  acid  acts  upon  this  ore,  and  upon  common  carboniitcl 
.  of  copper.  ;  I ;  did  noi  venture  to  apply  tlie  atomic  t!>eoryi  becaui«  1 
my  analysis  was  made  upon  toosmatlaquaotity  of  the  ore  to  warrsbtl 
perfect  coijfideiice  in  I'le  numerical  resultg.     But  the  itat^ment  tuLl 
;«he  preceding. '«""  ''">eryes attention,  and  there  are  siroug  reaspoil 
;^  iw,  considerit  cap'"  .  ^     I 

.j.-.Tl'^t^  "^^^  ■*  ibetween  the.externaJ  charact^| 

of  dii^taa;^  I  Tie  specific  IPja^ty,  ^-jdjOiW 
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S'S,  while  that  of  our  mineral  is  only  2-238.  Dioptssc  is  foliaid, 
Unit  our  mineral  i&  compact  and  conchoidal  in  its  fracture,  Dioptas* 
is  efnc raid- green,  ivhile  our  iniaeral  is  verd^^s-greeo,  with  a  [id 
9f  blue.  Periiaps  they  in.iy  be  only  varieties  or  sub-species.  But  i 
greater  number  of  gpfciim'ns  thtiD  I  bad  an  opportunity  of  st;uDg 
ifould  he  Decessary  to  decide  ibe  point. — T. 

VII.  On  the  Soikr  of  tlie  Steam-Engitu. 
(To  Dr.  Thorn snu.) 
SIR,  TradeMtm,  Clatgme,  ^piil  Ir,,  ISIS. 

FFrom  living  in  tlie  neiglibourhood  of  Mr.  James  Cook's  ext^nnw 
hle»m-enf;inr  manufactorr,  I  have  occasionally  esamitied  the  new 
wiTers  and  the  old,  whicJi  tliey  have  often  to  repair,  I  can  easily 
«ee  the  proj»riety  of  the  Icngib  and  width  af  a  steam-engine  boiler, 
but  I  am  at  a  loss  to  account  for  the  (icptli.  Does  it  not  naturally 
swgges!  il^t'lf  to  you  that  twe  or  three  feet  iu  depth,  when  the  water 
presents  llie  same  suriace,  would  serve  the  purpose  as  well  as  20  ? 

I  have  no  doubt  that  Mr.  Watt,  when  he  first  erected  his  engin«, 
uid'before  the  boiler  apparatus  was  so  complete  as  he  afterwirds 
planned  ii,  and  is  now  in  use,  found  it  necessary  to  httve  ihein  of  a 
considerable  depth,  so  as  that  the  curelessness  or  neglect  of  the 
fireman  for  ao  bour  or  two  might  not  injure  iti  bottom.  But  now 
that  the  feed-pipe,  or  supply  of  water,  is  regularly  wrouglii  by  the 
engine  iiseif,  and  that  supply  from  the  hut  cistern,  it  is  certainly 
obvious  tliat  a  considerable  saving  of  expense  in  making  the  boiler, 
and  a  much  greater  in  fuel,  might  be  attained  liy  lessening  ihe 
depth. 

1  have  likewise  observed  that  almost  the  whole  of  the  boilers 
which  are  repaired  have  been  injured  round  the  seat  of  the  biMtora. 
Way  not  ibis  be  ascribed  in  a  great  measure  to  the  turning  of  tll« 
plates,  as  the  separating  of  the  metal  is  visible  in  that  operatioD, 
which  admits  the  smallest  particle  of  water  to  lodge,  foi'  water  will 
lomelimes  escape  from  lhe  most  perfect  made  boiler,  and  run  doiMi 
its  sides  ?  Being  so  nigh  the  heal,  the  water  is  decomposed.  Of 
coarse  the  metal  becomes  oxidated.  This,  I  think,  might  be  pre- 
vented, by  bringing  the  almost  seitarated  particles  of  metal  again  in 
«^tact  by  hammering,  as  is  practised  in  making  the  bottoms  of 
eloper  hoilera  for  use  of  brewers,  &c.  &c. 

1  have  submitted  the  preceding  hints  to  your  observation  that 
you  may  insert  ihem  in  ihe  Asnals  if  Philusofjhi/,  if  you  tliink  ihey 
«re  of  sufficient  cunaet^uence. 

I  am,  Sir,  your  most  obedient  servant, 

John  Tnojusoy. 

^  I  happened  (o  be  engaged  to  dinner  with  Mr.  Watt  on  the  day 
_  that  I  received  the  preceding  letter ;  and  as  1  knew  that  at  first  the 
Balers  of  steam-engines  had  been  much  shallower  than  they  are 
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present  constructjoa*  H«  informed  me  that  the  sote  ol^ect  wu»  to 
eeonemise  the  fuel  as  much  as  possible.  It  is  not  the  sballowneis  or 
depth  of  the  boiler  that  produces  this  effect ;  bat  the  making  of  the 
boiler  of  such  a  shape  that  the  air  which  passes  through  the  fire 
shall  be  robbed  of  almost  all  its  heat  before  it  can  make  its  escape. 
Mr.  Watt  assures  me  that  this  object  is  very  well  attained  by  the 
present  construction.  1  have  sometimes  thought  that  if  the  boilers 
were  covered  over  with  some  bad  conducting  substances^  they  might 
perhaps  require  rather  less  fuel.  But  probably  there  is  a  good 
reason  for  the  present  practice,  though  1  am  not  acquainted  with 
it.-rT. 

ym.  Qn  Mr.  Donovan's  Essays,  and  the  Mode  qf  procuring,  pure 

Silver. 

(To  Dr.  Thomson.) 
SIR,.      . 

I  observe  in  the  last  number  of  the  Philosophical  Magazine  that 
some  reflections  have  been  cast  on  the  Royal  Irish  Academy  for 
th^if  reception  of  errors  4aid  to  have  been  made  by  Mr.  Donovan 
in  one  of  his  essays*  He  has  apologised  for  that  body,  by  answering 
that  his  opponent  ri^i^took  tlie  paper,  and  that  they  gave  their  prize 
to  another  of  his  prodpctions.  As  I  fiud  in  the  same  magazine  that 
this  will  soon  be  publisbad,  and  as  the  opinions  which  jt  contains  are 
<if  a  startling  novelty,  it  is  necessary  to  state  that  the  Academy  did  not 
give  Mr.  P.  ih^  prize.  Jn  fact  none  of  its  members  in  the  slightest 
degree  admitted  his  conclusions ;  but  in  consideration  of  the  laboui: 
which  was  apparent,  he  was  allowed  a  portion  of  it  to  encourage  his 
fbture  efforts.  I  think  it  right  that  this  should  be  known,  as  we  are 
apt  to  judge  pf  scientific  bodies  by  their  Transactions ;  at  least  I 
have  often  heard  the  Secretaries  of  the  Royal  Society  arraigned  for 
sufieriog  particular  articles  to  appear  in  the  ^transactions. 
.  I  see  in  the  same  publication  a  process  proposed  for  purifying 
•ihrer,  by  the  sam^  Gentleman,  of  which  I  request  your  opinion. 
It  is  generally  thought  that  silver  precipitated  by  copper  always 
contains  soipe  of  this  m^tal,  apd  I  think  it  very  unlikely  tlmt  it  can 
be  removed  by  ammpnia.  Cgiitious  crystallization  will  purify  nitrate 
of  silver  considerably*  as  the  nitrate  of  copper  is  much  more  soluble 
than  the  other ;  but  Gay-Lussac  has  given  a  process  which  appeal^ 
very  plausible.  He  asserts  that  03cide  of  silver  has  a  stronger  affinity 
£or  nitric  aoid  tlian  that  of  copper.  If,  therefore,  caustic  potash  be 
poured  into  the  impure  soluticH)  till  a  blue  precipitate  ceas^  tp  fall, 
it  is  evident  that  nothing  but  oxiA»  of  silver  reo^ains  dissolved.  Aa 
your  extensive  chemical  inquiries  must  luive  made  you  familiar  with 
the  above  subject,  and  others  pf  a  $.iniilar  nature,  it  woul^d  be  pioat 
acc^able  to  many  <^  your  readers  if  you  would  sometimes  ^p^upy 
n  few  pages  of  the  Annftk  ^^^  ^^  e^mi  nation  xrf  the  processes  by 
.whidi  the  different  nietab:  aed  |  .mig^ja  particularly  as  your 

Systenpf  Clxemistry  caoi)  i^  ifltklt^SIl^^  ^  ^^^^^  ^ 

might  be  desired.  '^^  ^«  v 

Vqi..  VI/.  N^  VI.  ^ 
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1  Gay-Lussac's  process  succeeds  tolerably  well,  but  not  unites  s 
portion  of  the  silver  be  precipitated.  It  is  not,  therefore,  econo- 
Biical;  (hough  perhaps  it  might  be  so  conducted  that  the  loss  of 
nlver  is  not  equivalent  tu  the  saving  of  nitric  acid.  BerthuUci 
^rms  that  the  silver  precipitated  by  capper  always  contains  miot 
copper.  But  the  (jitnntily  must  be  exiremcly  small.  This  is  the 
process  always,  1  believe,  followed  by  miinufacturcrs  when  they 
Wish  to  recover  silver  held  in  solution  by  nitric  add.  1  consider  tie 
common  method,  by  means  of  muriate  of  soda  and  pearliishes » 
good  as  any,  if  properly  conducted.  I  have  performed  it  J  tlareuy 
a  hundred  times,  and  the  loss  upon  an  ounce  of  silver  never  «■ 
ceeded  a  very  few  grains.  The  heat  must  not  he  too  great  norlw 
long  continued,  otherwise  there  is  a  risk  of  losing  part,  or  even  all, 
of  the  silver.— T. 

,,,  IX.  Queries  respecting  Plam-cj/lindric  Lenses. 

*■  (To  Dr.  Ttaonuoa.) 

SIR, 
'  I  observed  some  time  ago,  in  one  of  the  numbers  of  the  Keper- 
lory  of  Arts,  an  account  of  a  new  mode  of  constructing  lenses  let 
dioptrical  instruments,  stated  to  possess  very  great  and  peculiat 
advantages  over  the  spherical  ones  at  present  in  use.  A  Freoch 
«rtist,  it  seems,  has  taken  out  a  patent  for  constructing  optical  in- 
itruments  with  those  new  lenses;  from,  which  I  am  led  toconcltdt 
that  the  discovery  (if  it  be  really  such)  Is  of  some  importance.  But 
«a  the  other  hand,  1  am  led  to  adopt  a  different  opitiion,  from  tlie 
circumstance  of  your  not  having  mentioned  it  in  your  publication. 

However,  as  1  am  ansfous  to  be  informed  on  the  subject,  I  beg 
you  will  take  some  notice  of  it  in  a  future  number  of  the  ^hinals. 
I  should  he  glad  to  know  whether  those  cylindrical  lenses  recom- 
mended by  the  Frenchman  were  ever  thought  of,  or  tried,  beforcj 
and  if  so,  what  are  their  peculiar  properties;  or  if  experiments 
have  recently  been  made  in  this  kingdom  to  ascertain  their  useftil- 
Bess,  what  has  been  the  result. 

Again,  as  I  have  not  been  able  to  find  any  glass-grinder  who 
trould  undertake  to  grind  lenses  of  this  new  form  (at  least  for  a 
Veasonable  compensation),  I  should  be  greatly  obliged  to  you,  or 
%Dme  of  your  Correspondents  acquainted  with  the  art,  to  inform 
me  of  the  best  methods  by  which  such  lenses  may  he  ground  ao^ 
WKshed ;  that,  if  possible,  I  might  have  some  of  them  suflicieni 
for  such  experiments  as  I  might  think  proper  to  make,  prepared 
imder  my  own  eye.  This  information  1  the  more  particularly  i*- 
quest,  a»  1  do  not  find  any  account  of  the  mode  of  grinding  leme! 
In  Imison,  or  in  the  Encyclopedia,  As  the  form  of  the  lenses, 
htjwever,  is  new,  a  new  mode  must  be  resorted  to  for  prepsring 
thetti.-  -If  the-nrtTsts  in  Edinburgh,  Birmingham,  or  London,  hurt 
done  any  thing  in  this  way,  it  would  be  only  necessary  to  refer  lO 
them.     But  rcddvag^U-sua^AdistancCi  1  cannot  easily  malfe  ih* 
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As  the  Repertoiy  is  extensively  circulated,  it  b  scarcely  necessary 
to  say  that  the  lenses  above-mentioned  are  equally  cylindrical  oa 
both  sides  (whether  convex  or  concave),  and  that  the  axes  of  the 
cylinders  stand  at  right  angles  to  each  other.  As  these  are  said  to 
produce  no  aberration  of  the  rays  of  light,  and  give  a  correct  re« 
plresentation  of  objects  at  every  point  of  their  surfaces,  optical  in«* 
Itruments  may,  by  their  means,  possess  a  much  greater  degree  of 
light  than  formei'ly,  and  a  vastly  larger  field  of  view.  Telescopes  and 
microscopes  of  a  given  length  may  also  bear  eye-glasses  of  a  much 
greater  power  than  formerly. 

Your  mention  of  this  subject,  in  whatever  manner  you  may 
judge  proper,  will  greatly  oblige 

Kmry,  April  3,  1816.  A  CoNSTA^  ReABKR. 

I  noticed  these  glasses  already  in  the  Annals  of  Philosophy,  vo|. 
vii.  p.  324.  The  trials  made  of  them  in  this  country  did  not 
promise  much ;  but  1  believe  all  the  lenses  of  the  kind  tried  were 
too  thick  to  give  a  fair  idea  of  the  value  of  the  invention.  It  can 
hardly  be  expected  that  common  spectacle  grinders  can  make  such 
tenses,  because  they  are  not  provided  with  the  necessary  utensils.  I 
ftm  sorry  that  I  cannot  supply  my  Correspondent  with  the  requisite 
information  about  grinding  glasses,  having  never  myself  witnessed 
the  methods,  though  they  may  be  seen  both  here  and  in  Birming*- 
faam,  and  probably  in  many  other  places. — ^T. 

X.  Demonsiraiion  of  a  curious  Relation  bettveen  the  various  Orders 

of  Differences. 

(To  Dr.  Thomson.) 
SIR, 

In  the  year  177^  ^^^  celebrated  Lagrange  announced  hi  the 
Memoires  de  Berlin  that  a  remarkable  relation  existed  between  the 
various  orders  of  differences  and  their  corresponding  powers.  Thus 
if  e  represent  the  number  whose  logarithm  is  unity,  then 

A'*  y  =  (e^  •  -  1)% 

provided  that  n  be  any  positive  number,  and  that  the  exponents  of 
the  powers  of  c2  y  be  transferred  in  the  developement  to  the  cha- 
racteristic d. 

The  following  demonstration  of  this  important  formula  owes  its 
origin  to  the  perusal  of  an  excellent  paper  by  Dr.  Brinkley  on  the 
same  subject  m  tlie  Philosophical  Transactions  for  1807*  It  is  here 
offered  as  an  inductive  proof,  and  is  perhaps  better  adapted  to  thi^ 
comprehension  of  the  young  analyst  tlian  the  one  alluded,  to.  Th'«r 
denoonstrations  given  by  Arbogast,  Art.  .S!)9,  Du  Calcul  des  periva«* 
lions,  and  by  Lacroix^  Attp  8(M,  Traite  des  Differences,  are  distln^ 
guisbedifi  >^|!im        ri4  elegance. 

&..:  -3i.fn  ..Jijjr-*  T obedient  servant, 
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■^  yw  fp  f S5  y4>  &^  represent  d 
llien  we  tmS  ba?e  by  Taylor's  theorem 

jr    =  if 


taluei  ofy; 
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But  since  by  the  thecx*/  of  exponentials 
Therefore  «^— ls:x+~  +  77575  +  &c. 


and  as  js  may  be  any 
tvety 


whatever,  if  we  suhsdtute  fi:>r  it  soe^ 


we  shall  obtain 
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«fly 


1^ 
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+  &C. 


+  &c. 
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tf  now  we  transfer  the  exponents  of  the  powers  of  <2  y  to  thi 
diaracteristic  df  the  second  members  of  the  preceding  equatioBS 
will  become 


dx         ^  djfi^ 
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+  ftc. 
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provided  in  the  develppemente  of  the  first  membei^  we  tiaosfer  the. 
exponents  of  the  powers  of  i2  ^  to  the  characteristic  d. 
Hence  we  may  obtain  * 

i^    'SMf  dw  d*  9         9d^  ^ 


I*  » 
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And  since  tb%  second  members  of  these  equations  are  identical  with 
the  corresponding  members  of  the  equations  represented  by  (A)i 
we  shall  obtain  .  ' . 

y   -  y 

y,  a=  y  +  c        -  I 

y,  =  y  +  «* '     -  1 
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But  by  the  theory  of  finite  diifereoces 
A«  y  =i  y^  —  2  y.,  ,.+       y 


»•  t 
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^"  y  =  y"  -, »  y»T^  ~  y«-«  -  &<?• 

And  substituting  the  Iai$t  founds  « y^ , 

we  shall  obtain 
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'a   y  =  =    '"•*  -  1 

Ml  y  =  e^'""-  2  e'l^   "+  1 =   («^"  -   1)' 

A'  J/  =  /"■""-  3  e^"'+  3  «""'"-  I  =  (e^"  -  I)' 


4"  J  =  «'•"-    «  ,-.'■-""    +  i>{^) 
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iflitiich  is  the  general  furmu1a,given  by  Lagrange, 
XI.  Sale  of  Minerals. 
We  understand  (hat  the  fine  colleciion  of  minerals  which  be- 
Jnnged  to  the  late  Rev,  Richard  Hennah,  of  St.  Austell,  iu  Coro- 
wal),  will  be  &oId  by  Mr,  King  early  in  June  next. 

XII.,Nei«  Arrangement  of  Primitive  Rocks. 

Raume'r,  a  Oerman  geologist  of  considerable  eminence,  lias  just 

published  a  small  tract  on  the  Granite  of  the  Riesengebirge.     The 

following  is  the  succes&ion  of  rocks  which  he  describes  as  occurring 

ID  that  country : — 

1.  Ceniral  Granite. — It  is  not  intermixed  with  the  adjacent 
rocks,  and  does  not  send  out  veins  from  its  mass  into  the  rocks  that 
jest  upon  it. 

2.  Gneiss  and  Granite  Formation. — This  formation  rests  imme- 
diately on  the  central  granite,  and  the  gneiss  and  granite  altemaie 
■with  and  pass  into  each  other. 

S.  Green-slate. — This  formation  is  principally  coin)M>sed  of  horn- 
blende,  and  rests  sometimes  on  No.  2,  soincEimes  on  No.  1. 

4.  Gneiss. — It  rests  upon  the  gneiss-and -granite  formatio 
the  green-slate,  and  subordinate  to  it  is  a  bed  of  mica-state. 

5.  Mica-slate, — It  contains  great  beds  of  lime-stone. 

6.  Chy-dale. 
It  deserves  particular  attention  that  all  these  five  difFereDt  f 

tions  are  wrapped  round  the  central  granite  in  what  is   cat 
mantle' form  position. 

XIII.  Ordnance  Maps  of  British  Counties. 
The  circiim'tHnces  which  were  thought  to  render  expedienl 
suspension  of  the  publication  of  the  Urdnance  Maps  being  now 
removed,  the  publicaiion  of  them  is  resumed,  and  tliey  may  be 
obtaintfd,  as  formerly,  at  the  Drawing-room  in  the  Tower,  or  of 
Mr.  Fiiden,  Charing  Cross.  As  the  suspension  was  only  intended 
to  be  temporary,  not  merely  the  operations  of  the  trigonometrii:ai 
survey,  hut  those  of  the  mapping  and  engraving,  have  been  regu- 
^^^^ffinajrried  on  during  \\\aX  Y^i\oi,  vuAc^  ■!&&  sa.-cKWMignd3iin!«' af 

■El ^1 
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Cot.  Mudge ;  so  tliat  several  counly  maps  will  be  ready  for  delivery 
almost  immedintely.  The  maps  of  Curnwall,  Devonsliire,  0orset-i 
shire,  Hampshire  (including  the  Isle  of  Wight),  Sussex,  and  that 
part  of  Kent  which  squares  in  on  the  Sussex  side,  wilji  the  generah. 
work,  will  be  published  in  a,  very  few  weeks  :  and  a  separate  map 
of  the  Isle  of  Wight  is  now  on  sale.  The  maps  of  alt  the  oon-ii 
tiguous  counties  north  of  these  are  !n  the  hands  of  the  engravers :,. 
and  that  of  the  whole  county  of  Kent  is  re-engiaving,  and  in  a 
state  of  forwardness.  When  the  several  plots  and  portion  ^ovy^ 
planning  by  the  surveyors  are  finished,  at  least  ihree-fafihs  of  Eng- 
land and  Wales  will  be  ready  to  be  placed  successively  in  the  haixdi^ 
of  the  engravers ;  and  the  work  will  be  carried  on  with  all  possible 
expedition  consistent  with  accuracy.  These  maps  are  on  a  scale  oF 
an  inch  to  a  mile,  a  scale  that  admits  of  an  attention  to  minutiEO, 
which  must,  of  necessity,  be  disregarded  in  maps  of  smaller  size^ 
Hence  it  may  not  only  be  expected  that  the  general  outline,  sud 
the  prominent  physical  circumstances,  shall  be  correctly  delineate^i't 
but  that  the  minuter  points  and  peculiarities,  which  are  interesting^ 
to  the  topographer  and  the  antiquarian,  shall  be  permanently 
marked,  and  readily  traced,  in  these  maps. 

XIV.  A'eui  H7fgr(mteter  ;  and  on  the  Mode  of  cutting  Glass.     Bfc  J 
Mr.  Robert  Burrliard.  .,^1 

(To  Dr.  Tbomson.)  "*■ 

Ur  DEAR  SIEt,  Waddon  Haute,  March  15,  I 

As  you  were  kind  enough  to  notice  an  article  1  sent  you  a  six  .^ 
time  since,  I  am  induced  to  trouble  you  again,  by  sending  the 
sketch  of  a  hygrometer  on  a  new  construction.  As  I  have  kut 
just  made  the  above,  I  cannot  as  yet  state  the  results;  but  I  think 
it  will  be  very  sensible  and  permanent ;  at  least,  it  will  answer  as  a 
comparative  instrument  to  make  others.  Should  you  consider  it 
worthy  a  place  in  your  Annals,  1  shall  feel  myself  honoured  by  your 
notice,  and  remain,  dear  Sir,  very  respectfully, 

K«B.    W.    BURRIIARD. 

The  above-mentioned  instrument  (Plate  L.,  Fig.  a,)  counts  of 
the  segment,  A,  B,  C,  made  by  joining  together  three  very  ligfaf 
pieces  of  flat  brass,  of  which  the  pin,  c,  is  the  centre^  on  whie^ 
hangs  the  long  thin  wire,  D,  to  the  lower  end  of  which  is  attached 
a  large  piece  of  spongfr,  F,  The  arc,  C,  is  to  be  divideil  decimally 
from  1  to  100.  At  ^  is  a  male  thread,  with  a  heavy  nut,  for  the 
pur|x»se  of  adjusting  the  pin,  D,  to  I ;  that  is,  to  the  beginning  (rf 
the  scale,  or  quite  dry.  At  E  is  a  common  scale,  beam,  pin,  &a§ 
check,/,  made  with  a  fine  bean  If  we  suppose  t!ie  sppngf 
attached,  and  the  instrument  b  it  must  be  adjusted  by 
turning  the  heavy  nut,  g,  eiihei  '"irtlier  from  the  point  of 
hearing,/,  until  the  line,  D,  «  city  dry,  comes 
exactly  to  the  ia>rk  i.    ThsBfc «alw»ttd  witfe. 
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inotature,  which,  from  iis  increasbd  weight,  will  tnake  the  are,  C, 

recede  from  I  to  7  (but  which  sliould  have  been  divided  deeimally) ; 

of  course  tile  intermediate  numbprs  on  the  scale  denote  tlie  degreti 

of  dryness  or  moisture,     Frnm  the  greoter  part  of  this  hygrometer 

being  metal,  it  will  not  be  liable  to  err,  like  the  cntgut,  whipcnid, 

&c. ;  and  it  aiBy  he  ndjuEtcd  at  any  time  by  merely  drying  the 

sponge,  and  noting  wiu-ther  it  hangs  directly  at  1,  which  it  must  be 

made  to  do  by  turning  ihe  ndt,  g.     The  points  of  susjiensioD,  e  and 

J',  'should  be  further  apart  tluin  I  have  drawn  them,  as  the  Enstra- 

Dwnt  will  be  more  sensible  of  ehange. 

^■^     A  more  direct  way  of  cutting  h  ghss  flask  is,  first  to  scratch  it  io 

^^nQifc  direction   intended  to  be  cut  with  a  glazier's   diainond,  or 

^^H'lltRnmoD  flint  will  answer ;  and  then,  by  applying  a  red-hot  |iokrr 

^^hp  the  end  of  the  scratcb,  it  mity  be  carried  in  any  direclioQ  ttltb 

^Vfeifect  ease. 
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*  SAMtTEL  Jkan  Pauj-y,  of  Kuightsbridge,  Middlesex,  enginrtfr 
for  an  article  or  substance  for  malting  without  seams,  coats,  great 
coats,  waistcoats,  hahits,  cloaks,  pantaloons,  mantles,  stocking?, 
socks,  and  any  other  kind  of  i:lothing;  covers  for  unribrellas,  and 
hats,  and  mattrasses;  seats  and  cushions  fdted  with  atmospheric  air. 
March  23,   1816. 

Bamukl  Browx,  of  VVestgate,  Norfolk,  ironfbunder  ;  for  iro- 
ypovemenCs  upon  the  swing  and  wheeled  plough-cafriage  aciJ 
pkragh-shares.     March  23,  JSIG. 

'  Robert  Camehon,  Jun.,  of  Edinburgh,  paper-maker;  for  a 
nrachine  for  manufecturing  paper  on  a  principle  entirely  new. 
March  23,  1816. 

Emerson  DowsoM,  of  Welbeck-street,  ironmonger,  andJoirf 
Isaac  Hawkius,  of  Tich field-street,  engineer;  for  improvements 
or  additions  to  grates  and  stoves,  and  an  instrument,  machine,  01 
apparatus  for  supjjlying  grates  and  stoves  with  fuel.  March  S3, 
1816. 

Uriah  Hadock,  of  Holioway,  cliemisf;  for  a  new  species  of 
paint,  colour,  and  cement,  for  Jointing  and  colouring  and  pre- 
serving the  interior  and  exterior  of  house;,  ships,  and  olher  things. 
March  i%  1H1«. 

Witi-^AM  Mactamara,  of  East  Smithfitld,  plate-glara  nwiou- 
fiittnrer;  for  a  method  or  nscthods  of  ftiauu factoring  glass. 
March  ai,  IBlfi. 

John  SorbV,  the  younger,  of  Sheffield,  edge-tool  maker;  for 
a  method  of  making  an  augur,  for  the  use  of  shipwrights,  Imill- 
nrights,  carpenters,  and  other  artlGcers,  u^on  a  new  ftttd  hnpntvcd 
CDDstruction.    Mfitefajfi,  igys. 
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MBIXOROLOaiCAL   TABLE. 
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ETEH, 

Hygr.    a( 

isifi. 

Wind. 

Max. 

Mid. 

Msd. 

!!!; 

Miri. 

Med. 

Rain. 
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Apnl'SS     W 

30'03 

29-64 

29-835 

56 

28 

42-0 

50 

< 

20S      E 

30-03 

29-68 

29S53 

53 

36 

47-0 

50 

2iIn      E 

29'70 

29-68 

39-690 

52 

44 

48-0 

22'S       E 

29-69 

29-65 

29-670 

59 

51 

550 

65 

•3S 

23|     E 

29-75 

a9-('.9 

29-720 

70 

43 

56-5 

58 

24N     E 
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REMARKS. 
Ffitrlh  Monlh.  —  \0.  Ctnudy,  a.m.:  tool  dry  wind.  SO.  Warm  forenoBB". 
mbonl  nonn,  a^  murmuriDg  S.  iiind,  wilh  [races  uf  a  iolat  halo,  21,  a.  m.  Oh. 
•enriljr  abuTC,  «ith  rudimcnls  of  ihe  CumtiJHj  benfalh  il ;  afler  Ihis,  thunilet 
ct9iidt  in  the  S.  bnriion :  rain  ibllowed  Ihesc  apiiearsnres,  and  coiuiaued  d vii^ 
^Mt  of  Ihc  forrnonn  :  iMnllowt  appeared  lo-da;  :  the  bygromelet  w«d1  Id  'd', 
■>,  Fine:  Ornu,  arrMunmla*,  Ac.  33.  Very  flne  day;  blue  ikj,  wilh  large' 
ftimiS,  and  Ihe  lighter  modiGcations  aboTc.  '24,  Warm  Furenonii :  a  smart  eati- 
fUj  kneie,  li.ia.:  ibe  hygr.  webl  to  SS":  Ciri-Mj  preJuniiuUcd.  i!5.  Biiil 
wild  at  N.  K.  aud  S.  E  i  tho  sksF  clear  and  pair.  SB.  Fine  day  ;  tieady  IireEv. 
tn.  MtnA  dew:  elear  morning :  then  CumuOntratiu,  wilh  ■  brtne,  Stf,  Dew  r 
dMt  morning:  Cirro.(ra(ui  appeared,  pasbiijg  nflerwarda  lo  CumalostratiU :  it 
■WSM,  QiTM  appeared  abote,  29.  Lilde  or  no  dew  :  the  sky  full  af  acoDfuicd 
•rizlare  •f  Cima,  Grmcumului,  &C. :  ioms  drops  of  raiD,  fvUoited  by  moeh 
the  Bight.     30.  0»erca<l;  dripping, 

riflh  troaih.—!.  Fair.  2.  CInudy  at  intervah,  »ithafew  drops:  ranch  Ot- 
ttHrtdUi  lo  the  westward.  3.  Rain  at  inlerviils,  chiefly  in  (lie  nighl.  4.  Com- 
pletely orercast,  a.m.  wilh  Cimstratus  i  a  net  ilay.  8.  Very  raiuy,  p.nt, 
after  a  lilllc  hail  about  noon.  9.  A  litUe  rain,  a.  m. :  some  »tiri4hine,  p.*, 
10.  Rainy  the  ivhole  day.  II.  Fair  in  llic  evening.  13,  A  lilllc  rain,  p.  Bi. 
IT.  Ve'J  fine  day  :  cool  evening.      18.  Fair,  hut  cold. 

RESULTS, 

hcwlioe  Windi  Easterly  in  Ihe  fore  pari,   and  Wcslerly,  with  rain,  ik  ttf 
latter  pari,  of  Ihe  period,  '  ' '" 

Baroraeler:  Greatest  height 80-03  Inctw^   •      ■■  ' 

l^ast  S91T 

tv  1,1  <  Mean  of  the  period    S9'686 

•""'WirtumietM:  Greatest  he  iglit Tgo 

V   ,  J  I«aal  28 

Mean  of  (he  period BO'SS 

Mean  of  tlie  Hygrometer  55o 

Rain I'9I  ioeb. 

IbriRg  this  period  ihe  leafing  of  the  more  forward  tree^  has  proceeded,  for  tbi 
BSit  pan,  under  the  tclarJing  influence  of  cold  breezes.  Twice,  the  leinperMne 
laving  risen  for  a  few  days,  the  ace umulalioo  appears  lo  have  gone  off  In  lor^ 
lhitnder.slorms.  In  iravclling  ;on  ihe  ITlh  inst.  from  Bristol  lo  Soolftanipnm,  I 
bad  the  rare  npportuaily  uf  observing,  from  a  coDventent  distance,  ihe  §;MdMl 
romalinn  and  discharge  of  a  prodigioub  iVimSiu,  forming  pari  of  a'serief  orelmidl 
which  for  several  hours  continued  lo  pour  a  flood  of  rain,  ace  nm  pan  led  bj  latge 
Iwil,  thunder,  and  lightning,  on  the  country  abonl  Aiidover  and  Winchenter.  A» 
the  sun,  which  was  decliiiiug,  slrongly  illuminated  these  elrmds,  ibey  rcflecled  ■ 
tivriy  copper  tint  abnve  Uie  indigo  ground  which  marked  (he  heavy  rain:  [fie 
electrical  light  which  RIU  the  alriklng  cloud  at  each  discharge  was,  iherefore, 
with  the  stroke  itself,  imperceplible  ;  as  was  (he  thunder,  fiom  the  distance:  aat 
Ihe  phenomena  I  had  to  supply  (as  to  certain  evidence)  from  subsequent  infann^ 
tjiKiat  we  passed  owr  the  tract  thus  plentifully  irrigated.  ' 

T«TTS5aiH,  Fiflli  ifaiah,  24,  1816.  u  HOWAKIX. 
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